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PREFACE

This case study of tactical air interdiction was done under the

Rand Tacticul Stuties Program, which is part of a USAF-sponsored in-

quiry into the conceptual, operational, and technical aspects of major
Air Force missions. The World War II Allied air campaign in Italy,

Operation STRANGLE, was chc'-sn because it was an important milestone

in the evolution of Interdiction doctrine and therefore might explain

the origin of concepts that have bee retained as port of current doc-

trine. The purpose of the study was to yield insights into the valild-

ity of those concepts; historical material was included only as noleded

to provide a concrete setting in which to exolore them. It wes not

tha author's intent to write another history of the campai"wn.

The prevailing concepts of the role airpower should play, and of

the manner in which it should b* emiloyld and controlled, larqely qov-
erned its effectiveness in Varld War II, as they will in future con-

flicts. The tools availoble to a field cos.anIer and the approved

concepts fcr their use are the result of 1onra-raoqe planninq for force

procurement and em~ployment. The p!znning reflects official doctrine

Nhich, in turn, rests on past exjt-rience that must be periodically re-

examined to test Its validity :n a chanqinq environment. The present
inquiry into the origin of the concepts for tactical air interdiction

may therefore prove ut*ful to force-structure plenness In OCS/Plans and

5perations, as well as to tactlcal field commanders and their starfs.

A preliminary version of this Report was qiven limited distrlbu-

tIon within the United States Air Force. The preseit, slijhtly amended

version is the final report on the study.
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SUMMIR M6 0014CUSU ONS

STRPMLE wes comelviie a-ad conduacted as an indopendent air opera-

tion, &e41pied to force the witlsraml of the Gnmn arm$** froew central

Italy by denyIng thee essetial su~ligs. Although the Allies weret pre-

paring a *ajar grounid ass~ault ain the Germt posi tions~ (Operation DIADEII)
at the time the Interdiction coosign was In pugve~ss, the okwiterransaw

Allied Air Forces (H.A.A.F.) bollvW, or hoped, that the effects of

STRMIGLI would mnse the Vronnd offeftive unnecessary or turn It Into

the mm pursuit of a retntiatig enemW. Th;s hope was not fulfi~ed;
but, rjs It turnad out, Interdiction amnd& a mjor cmrtribution to thef

succest of DIADM In a way not teswerally foreseen.

Wh~en It ins recognized, mear t*e evt of SJIWSGE, that the ortigi"'

nal objective was not likely to be atta~ned, the All is% decided that

the best contritution the air could ask* to the gr'mwd offensive vwos to

continue the Interdiction ca~palgn diwing DIAEM as a imajor effort, -

cept for 0he sorties devoted to clost air -mapport md to inintelimiq the

air superiority that had *lready beem aghleved, S~pl~y denial remained

the objec~ve for the rew phase of the cuap&ign, and sms aupectad ta be
woe easily attainable ;o vie-w 6f the incrmeased comwunption that wuld1

be Imosed i* the Corsmn *roies durlog the Alied~ groimd assault.

Althouo tihe ob,~vative was stlU th somo bwrin tho ViADEI eN

as it MA~ bee daurlog ST#MI~.I, theme ure chanips Ift tampt ot~ect In
~iclh srowd to be far wmor *Igm~flcmt than we omtild at the Ow

One waa a partial switch frtm rail tor~tt to raid tWrmsi, doe ifteNt

blgto re*"a 1w maoro twisport offocity an %i4~cb the Gonrw_% wei.

~iniciagly ftrwd to rely as a %%I~lmt to twIr doepd rallreed

ft~~rk. mi~g wi!th th;% cangs 4e pait comf~ w,-th it, mam
apf tm it af fiort, ~iss Wlftmd fman fth lerlktil halt ws'gh of Ro

to an or** Clep to tho ewwwv front itwit. This we$ ýfre the f5*7ter-
btobe, could qwrate mrse ffectivoly against moad Imrguts;, Ad dwret

destractiqR of su"111v might ramte UMo fmi~d ato Shartaps ;n tfmt

Qenear Tkvot 11nu ""Its "ilue 04e1 mwee tryllS~ to dIafan f"01st thust

AlIIW qrýd ttawk.

As a ol of thsuQ Chwo,, Pi.AA.F. m~cd'd In cripplirng the

nein"vs mewis of road tra1wuport fr tho critical forwa-M aria thruo.g



the destruction of hrlfteds,, mo&, 4nd veh~cies. ont! by cratlng road
VIM*$ and choke ODIVtS In Plavne tAe-re rerouting wa~s Wfiffkt Vr In-

~ / Oassible. Though the *nW's road bw*Hy was sievvrely it~aired bV
Vhese ottacks, they difd not pV,,due the desired effect on he iupply

ltuionof the fier~af froeit ýIne troops whose stocks3 of aamintior
'sdeven fuel, thow~i $npliýd, vievar felt to -* eriflcal level.

The attacks did. hooever, a.chifave Another reqult '*Ebkh, hy the en-
e@"Is own testIweny, contributed more zhzn *it" otiter single factrr to
his defeat. The reve~i.tln and *ecaslc-aal palraivsis of his freedfm of
movement In the covbk ar.&a med. It T-hr~sing~ly difficult for thie
field command*7% to %trea~thaii woo joslktmsý or seal off *n Allied
breakthrowffi by riashing nrlnfor dmitts quickly fromc w~e settor cf the
thinly held ine* tz wianjer. Sim*e -ýe Gers~is had "o tactical reserves
behiad the front, th~rs nmr ottwr %ay of iio:lng fp a threatened Po-
sition. The strategic raterve dlip~sions held in t,%e north were nn In-
tended for this use, uiw when they were 111WIV rteleied to the iront

their movement was so de~yed andi hwanWr~ by Al!"ved *ir attacks t.at
they arrived too late &M too Wsorq~tixM to stein the tide. Tactics)

mobility was essential to the Garmen =~Oat toctics, and Its deinial

deat them a crucial bl*
The developments in the Witlaf Caw~in suggest some quest ions

i:tma ty have an Important bcro'ng on future Interdicti,;Nn doctrine:

W~hy did tupp~y denal prowe to be an unattainable objective? Should

mo)4lity denial have 14we- ;ýhmn ell alng ~as the prefYenld objective?

And %cute the ans~wers apply only In the cIrrcumstem~es prevefllhg in the

stellar theater, er *igItt they be va~ld In different. types of war as

First, there sktiwld be no c6oub~z thit t~he STRAWiIE' *an VIAOSM cam-

poI pis ilid Indeed falil to 40towt supply denial. This Is apparent from

tlic Oua et'mster records and Vat ZI*Ha~s of~ the fwermqn *.-vies.* The
stv-ks of such crizicxI Item as em-witzion and autamtive fuel actu-

Qtly' !ýteasezd 6ufIcg MJMLE. They decl~ned late:~ ork, when Gersmanjnm ar qo nv~utlon ros~e st**,nly eurlnq 0*o Wlitd ground r1ffensfve, but

set 3.ctifa I'V, Oma Ef~fevtt a. 4A4r~yw &wcpty; *ls* Appeodix A.
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not to the point of creating overall shortages in the front line units.

There were temporary spot shortages of certain items caused by distrl•

bution difficulties that inevitably occur during intensive combat and

were of course aggravated by the effects of the Allied interdiction cam-

paign. The German supply officers were confronted with a staggering

task in trying to maintain the necessary flow of supplies under the

conditions created by Aliled air act.ion, but seem to have succeeded on

the whole in getting essential suppiies to the troops on time. Their

feat earned them high praise from the field commanders, some of whom

remarked on the fact that even under the worst conditions of the re-

treat their troops never suffered from critical supply shortages.

Why it was impossible to achieve supply denial can be explained

by a combination of factors, most of them inherent in the tactical sit-

uation confronting the Allies and therefore beyond their control. Our-

ing STRANGLE the major factors were the redundant capacity of the en-

emy's transport network, especially in the 'north where the Interdiction

belt had been placed; German inqenuity in effecting quick repairs, find-

inq alternative routes, and improVising substitutes; the frugal living

standards and stringent conservation measures Imposed on the German

armies, coupled with their low consumption rates during the two months

while there was no ground action on the front; the intermittent periods

of bad weather when Allied air was grounded so that the Germans were

able to make repairs and move up supplies; and the lack of an adequate

night bomber capability in M.A.A.F., which made the nighttime relatively

safe for repair-work and the movement of supplies.

The Germans were therefore able, during STRANGLE,: to maintain and

even increase a supply cushion in the forward areý that made them vir-

tually independent of resupply from the rear for the length df time an

intensive ground battle could be expected to last. This was whý the

interdiction attacks during DIADýM, though more effektive In Isolating

the forward area, did not produce supply shortages In time to affect

the outcome of the battle. Thnt outcome, already'foreordained, was

etermined some three weeks after the offensive began', when the

CAESAR Line was breached. Although the Germans continued to fight

stubborn rearguard actions thereafter, they were In full retreat and
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to tI Intents nd purpoies the battle ws over. But If It wd not

"ben won by then it would have been o"pr In any case, for the Allied

Ceemendr-In-Chief, 9 Awal Alexeader, had planned to halt the action

at the ihnd of May and to walt until he could rest &W• rgroup his arm-

Its for a now asault. The %r! m supply cishion had thms proved suf-

fclent to lest for the duration of the ground offensive.

Vith the benefit of hindsight, one might ask why K.AA.F. did not

seem to have realized that cwilitions In the Italian theater foreclosed
any hope of achieving *upliy dental. SYRANLE was alme•st over before

M.A.A.F. gave up the bellet that air Interdiction alone could force a

wlthdrawal of the Germa armies from central Italy. And even during

DIAiDW, M.A.A.F. continued to cling to the scaled-down version of their

original objective, in the expettation that they could at least stop

the additional supplies the Germans "ould need during the ground battle.

•| jA possible: eplanation mky be that the Allied planners lacked an ado-

quate unlerstadlng of the Carmen supply system, and--more Importantly�

my Pot have appreciated how crucial such an understanding was for

their task. interdiction still *s a relatively novel mission and

thera %as a good deal of improvIsation as the camln went along.

Crortunately for its success, the tactical air cammaders and thei•

pilots seem to have lqrovisd In the right dfrection.

Ow that the results of ýhe ca"Iri are available to "s, it is

clear that mobility denl Ond not sUp•ly denial should have been the

objectlve frm the begin6ing. bit would It have made all that differ-

ence, since K.A.A.F, did sucrcd, even whitle alming at the onsma's

Supply 'system, In paralyzing his tct•ic*l bil•ty _s WW!? It i6

true that many of the targets muld have been tin same, especially

during the letter phase of the Interdiction caWaign when !.A.A.F.

begn to attack the rood system i'hich 'Az needed for the owmfni of

troops as well as sapplits. it is also true that sWply denial was

the overriding but nt the sale objective, as witnossed by the fighter-

b•mber attaakz on ro•d traffic 4nd co the Ceom reserve divisions

during their march to the fmt. 1It it stands to rsas" that the

caVaign wiuid hi-e bp4o more effective If vboilty denial had been
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Warsed as a singlemsindod objective, Instead of being imainly the

Incidental result of attacks planne for & different purp~o..

ft. such a camaign would have differed cannot be Indicated In
detail, for this would have depended not caly cor the objective but
also an operational constraints and an the tact"ic~ gro.Aw1 situation.
The Atllied -ground coeiNeukrs, for instanct, might have vetoed the
6estruction of certain bridges or road cimwnnicalons that their own
troops would wish to use In pursuit of a retraatipg onsaW. Meather
conditisons or the charaocteristics of aailtable aircraft would Influence

the choico of target areas and of specific targets. Cut there aftcre-s.
tain basic features that would have been differont If tha Italian
interdicti~on cmaap~gn had been specifically datiglned to assh~st the

AiieV'd ground offensive by lopairing the taltcal moblifty of the
German armles.

In the first place, the time divansioii uwoU have, Wa to be given
more considetration In the planning of the c~ar"1u. Pae efftcts of
mobility denial are tima-lmited, During the tw3 amanhs while STPAMCE[ was going on. the Germans were able to devise ways of restoring assen-
tiel portions of their damaged oinmmicatcans network and of reducing

their dependence upon It. A mobility SenIal campaign must be timed so[
at to deprive the wain of mobility just whmen h~a needs It mest, and
without giving hi. time to restore It. One factor that accountad for

the great success of the bridge-bustIng cusaeIgn In France during the
Nrmmndy Invasion wes that tho,%attacks on the Selne and Loi,,v bridges
were delay"d for sacu'Ity reasons until just before Ce-day. vihen a
maximM effort was launched apaintt them. The perfect timing of that
campaign mode It Impossible for the I~rmnms to repair the bridges or

to Improvise alri-rj~tive routes in time to get dospe-reicely needed
reinforcements to the front before the Allied beachhead hbd been made
secre. In the Italian capaign~, too. the revalts muld have been
moire devastating for the enwq If STRANGLE had been- creqsed Into A,
shorter period, timed to echieve the maimcA effect just before the

ground offensive was, launclhed
Another, evd perhaps the most Important,, difference would have

bkaen In the selection of target%. Owinga met of STAAIGLIE, the main



weight of the Interdiction effort was directed against rail targets In

the area north of Rae, which made supply mvement more diff|cult but

had little effect on the enemy's tactical mobility. The attacks on

road targets, b"un when the enemy was forced to supplemsmt his damaged

rail system by resorting to road movement, ware also "design-,. to head

off supplias reaching the combat area from the north. They would he"

been mare effective in interfering with enemy redepl'fwwta If tey

had been concentrated more in his forward arer.. ihere most of the essan-

tisl troop mvements took place. Sowa of the targets attacked during

DIADEM would have been the same, regardless of the objective; but If

the avowed purpose had been to deny tactical mobility to the German

armies, more effort would have bean devoted to lateral cmamuncation

links along the enemy's front than to his comnoications with the rear.

Lateral troop movements were essential to the German defense tactics,

and they depended cn the road network since there ware no lateral rail

lines in the vicinity of the front. M.A.A.F.'s target choice was

logical from the standpoint of tryIng to stop supplies from coming

into central Italy. But In order to maximize the impact on the enemy's

the- to rail targets; to the crat zone near the FEiA, rather than to

the area further north; and to lateral communication links behind the

front in preoro-ane to roads leading to the rear.

Apart from the differences In timing and target selection, an

i-terdiction campaign specifically aimed at mobility denial would have

reauired close coordination between the air and ground forces in the

overall planning of the combined effort. but no such effort was en-

visa•gd by K.A.A.F. when STRANGLE was launched. Since it was origin-

ally conceived as an Independent air operation, ;t did not require
W €coordination with the plans for the ground offensive which It was to

have mede WM,*cessary.

By the time the need for a combined air and ground assault was

-.-ecoized, two weeks before the start of DIADEM, the plans for the

growdm offensive had already been worked out ;n detail and it would

hae been too late to make major changes in thie. M.A.A.F. had more

A



j -xl-

flexibility In adjusting their plans for the air effort, but there Is

no Indication that they conceived their task during DIADEM as being

substantially different from what It had been during STRANGLE (see

p. 61). that coordination there ýas betieen the air and ground effort

was therefore mainly at thi operational level, in connection with the

close air support of the frie.dly ground forces to which M.A.A.F, di-

verted sow of their forces during the DIADEM phase. But there was no

truly Joint planning on on overall basis.

If there had been, the inteidiction campai'gV would have been de-

signG. from the start with the needs of the ground offensive In mind,

while the ground operations would have been planned so as to provide

lucrative targets for air attack and to take advantage of the fleeti=.

effects of interdiction upon the enemy's tactical mobility. Joint

planning would have had the additional beneflt of encouraging air and

ground commanders to make more une of the specialized knowl|dge the

other service possessed. The Allied Army intelligence officers prob-

ably could have helped their M.A.A.F. colleagues in the design of the

Interdiction campaign since they were undoubtedly better informed about

the supply system of the German armies and their combat tactics, such

as thei r need to move troops quickly from one sector of the front to

another. Similarly, the air intelligence officers undoubtedly had re-

connaissance information that could have prevented their Army colleagues

from ovorestimating the strength and availability of the opposing forces,

as they did at Anzio and on other occasions.

The Impairment of the enemy's tactical mobility was not the only

Incidental result of the interdiction campaign, though It was undoubt-

edly the most Important. But there was another by-pn luct of the at-

tacks on the German supply system: the general disruption of the enemy's

normal operating procedures disorganized the essential support services

vhich wvre necessary to maintain the combat efficientf of the front

lin. tmroos. The cumulative effect of the difficulties, large aad

av11t. created as a result of the widespread dame" inflicted on the

e"ys rear is impossible to assess In concrete terms, but we know

that tý* German comwndrs cansidered It a factor in the decline of the

fighting effectiveness of their units. As such, It undoubtedly aade a



valuable --ontrlbution to the success of the friendly ground forces.
It Is oam effect, however, that--unlike mobility dwiial--cannot be de-
liberately planned for unless Indiscriminate destruction Is the Voal.

All that has beow said so far applies only to the specific condi-
tions that prevailed In the Italian theater. That supply denial was
unsuccessful .a,~er these canditions does not mean that It would also

be the wrn objective In a war In %Aich the gegraphy, the envoy'sI
supply system, and his consumption rWequrments are different. In the
British Desert Campaign against An-el's forces In 1941-1942, for In-I
stane*, both sides were completely dependent on supply convoys bring-
Ing Into the t~heater tha fuel, spare parts, and replacements that were
essential for tank warfare In the disert. The Germans had no alterna-

tive to the vulnerable sea rowte, and no opportunity to build up a sup-
ply cushion against a well-timed offensive. In these circumstances,

A 5imla:r Alnotion of circumstances could recur In the future:I
a loing owd vulnerable supply line, lack of alternative route-3, and high
consumption requirements for specialiaed Items for which no substitutes
can be obt~ined locally. If such conditl'mns should Vivvail, supply de-
nial would again be # peopar objective for an Interdiction camaign.

As ;,r tactical mbility, which proved to be the Achilles' heel
of the rarmn armies, It Is more difficult to extrapolate from the ex-
perleice of the Italian campign since there were certain factors, som

of them vnI~w, that made the Caromns vapecially vulnerable in this re-
spect. Mang tham wes Hitler's order that the armies must hold a static
SUn.t; the Shortage o!f troop and reserves that required them to amo
reinforcements quickly back and forth along the front; the fact that

the heavier Careen divisions %are reedhen-i, with lI ttle or no cVmf5-
-country capability;, and the mountainous terrain with many natural

bottlenecks ld few reroutinq possibilities.
This precise cominaation of factors is not likely to be ancoun-

tared a"ain, thouigh goome of them may recur. Whether thryv do or not,



mil ity is imporMat in almost any type of ground warfare. lut we
mat r iam ie that styles and mans of warfare w!1 I e Olfforen fraim
what they tars In Italy and that thu kind of obilllty we imy wish to

dy to an my may also be of a very dlffe'ipt rwt.

In Mrse and Vietnam to faed an onywho woin defntrtetly not

-oedbeou4, w•se consmption noed& were frugal bey'od anything the

Germas ever drenmd of, to wk, the holding of trri"try meat very

little, and wt. *ouid s lect the time and occasii dien he Wrs will-

ing to fight. To dony mobility to such an encWy Is a different and

m dlfflc-lt trsk than confronted the Alliejs In the Italian cmpai.

It )oult be still different In a wer betwen modern, highly mchoslad

armles, f•eaht under the ever-present threat of noclear mapos.

iWatter cobtlity denial would be the rlgtt objective for Interdiction

U11 these or other wars, and how such * capign mIght be conducted,

are subjects beyw.d the scae of this study, They are being adilressed

in othrr studies nonductivd as part oV Raid's pmgrca of tactical air

studies.

As a concluding note to the ,tallan air campign, It should be

mentioned that although this study let solely concerned with Interdic-

tion, alrplour mede other valublie contributions to the success of the

Allied ground offensive. The achlevement of complete air supremacy,

the clawl support of the friendly ground forces, survellnc of the

erww/ arules throuih convontt air reconnaissance, the accurate artil-

lerr flr* mde possible ry aerial spotting--all were Important factors

in the Allied victory. lit the lion's share of the credit belo•gs t•.

Inftrdicti-n, %r there is no doubt that STRMULE (and Its continuation 3

In WlAEN) mas an unetl ifled success by any meaure othar then the

am set for it by •ts planners. it did not achieve suply denial,

Wtch had been Ito objective, but It contributed Imasurably to the

deftat of the German armies by denying them tho tactical mobility Witch

W"s assetal to them.

If there s ane lesson to be dram fm this coo study, It Is

that the term "Interdiction" Is not limlted to a single kind of air

cpaplln. It covers a variety of missions that a" serve different

objectives, depninlag on the tctical situatIm previllng In the



theater. enct wthere Is no such thing as a unersall y applicable

Interdiction doctrine. An Intrdiction cmau gn oust be closely

geared to the purpose of the operation wd thi conditions under

%+ AIch It is waged.

H!
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Of the three Air Force missions usually Includird under the hca&

Ing of tactical air operations--Counter Air, Close Air Support, and

Air Interdiction--the last is the least well defined. The term "in-

terdiction" first came into general use duriqg the Italian camaigns

in World Wbr II. The basic concept, howe*vr, goes beck to World War

I when the Royal Flying Corps conceived the Idea of using the new in-

strament of airpower to weaken the orApsing ground forms througb at-

tacks on thlir rear co&mnicati9As. This new mission cam to be re-

ferred to grandiloquently as "Isolation of the battlefield.'"

The unfortunate tendency, deplored by more far-seeing airman, to

promise were than airplwmer could delivmr has been one of the difficul-

ties in arriving at a realistic defin~tion of Interdiction. Another

has been the continuing disagreement betwem Air Force and Army offi-

cers--those charged with the mission and those for wose benefit it Is

conducted--as to the purpose and uttlity of this particular use of tac-

tical airpower.

To add to the confusion, In the letter part of Worla Var II and
shnce then, the term Interdiction has of-Zen beco given a brosJr con-

notation, and the definition further blurred in the process, by apply-

ing it to missions tint go beyond the origin*l, tactical obj).ctive of
Interdiction and my Include almost any type of air attack on targets

In the enempts rear. The current edition of Air Force Manual MM 2-I

on Tactical Air Oporations refers to air Interdiction as fat'lms:

The air Interdiction progrem Ii conducted to destroy,
neutralizm or delay the enemy's military potential b-
fore It can be brought to beer effectively against
friendly forces and to restrict the mobility of anamy
forces by disrupting their lines of communicatlon."

'Th' followi .g note on the definitlon problem was written in Novae-
bar 190 "bhn the Rand prorwv of tactical air interdiction stodies was
In the design stags. The case study of Operation STRMIS$ Is part of
this broede project.

"Air fcre lanuel AM 2-1, Amerao e Oeratlonel Pectrine, 1b-
tOim otmt -the MAir Foe, C 2 m Ai r, mtf Mv Dm~etims
Depertment of the Air force, 2 fty 1969,



rths d~fo? t1o, thwei- 4#wt~ntnd4 r u ttsc421 ,wisk~tn, could 1.*

applled to strategic air sttcks aft "Ve mms aol1tary peotaial'

0*11. 40 ffact, It h*1 butt so OppW*d Sin~te Ohe tr ",?C bOtIng

offensive lo 1Wrid Va' I I Is a-autfses rtftrred to, as "str.e~gic In-LItordicticaill praew.bWy becoata onve al ',t ~po4r*Qs was ts -1srupt the

Prod1~tI6q and mvftovinlt: of war new'iel thst evet.OvW14he

reecdrd the eitausys commt farces$.
Whe~ther stratogic b,*Ing properly coaes wndsr 1he hewfiý- e. In-

tardiction is t atter of safuii~cs. 11%Ong dractl~d at the swurces of

thwe srmqls ad~ltay sa conmic strmqgth, tweevoe, It M-early dIf-

fosfrom the kind of Iterf-1CtIC* thant Seek tiý producit a df"ect and

wr fewdlatt *Fhfet "n Vitt devtyed forces. If tho tra term Mutt

k he taused for both. *a thorefore vwied to distinguish betwae "Istrstoogc"

still ratolmtd their waning. The purpe of strategic Iatetldktiou

ply and mmove caytt for~.s. Tactical Interdiction, o h te

hou, s irete a nt te suplpintes aond tIft ofic thseifi *n~ aew

forcs. *pVyedin spoeffjie c6*4t Qrt*, prior to or drn a a

ya~ent ithfrwendly grourd forces.

Thsdistlncticn between the objectives of the two tvvn~ of Inter-

dicionw~l seveas a warking 4010ti1ato~ to 1-nditait what this study

of tatclarinterdiction is, attd Is twit, Intoed* to cover. It

does no eciethe misslon, bd~yWt the fact that It Is undartaken

to frhra ground force objective. An operaticoolly owre ,meningfuaI

description of the task will emrge as the study proceeds.

One problem in defining a mit-slon an l's * basis of Its objc~tive

Is that military, qmr-tions are often undert~ken for muitIple objet-

tIves. Lord Tedder's controversial plan of Marcht 19" for wxdng

Germn raibwy communicatioas In Western Europe Is a Vood *xwple.

The plan served the Important watical ob ective of isolating the

For a slaiiar but Independently d.w#elqpe rnrosch to the def I-
0 t ion pvoblms, ste: Edminjd 0"e. A #Oft on MWý?~iz Vemwi Stxt
gioe Air .~~~ov The Rand CorqW*1 Ion. NIt-62WPR, APr 15170.



Z - :evj'

in~ai 4M I"s inPrOPdrot1<0 Mr tte ftia lfdjng so OM to mue*,.~!

ize the germmi advan'tgp Its boingj shl to aperate from ltterkr Iitws

"%sasl*ve and sustained strbt~c Offt"51YO agaInst key points rV~ thej

railway syst~a and a&sinst the rsilwty rspdIr organIzation utI& wet

ia~~mtiy esine~int 0reiy to IS210to the Noraeody dre or Ow"

t !o ilwte France frto Ccrwer, but to dISIG28te #ýh entire rail.~

syst"u Of Ceram~i Eur(4*ec k'" that sen$e, Itj O.bjective was strategic.

NO liich Problem Of dual Obj~cti~es Qrose In tM wt~s of the pro--~dey

attaeks an the Wanem bridges wh~z werrv, -m exople ot tactgiCI air In-

Aohrapproach to the definition probice has basin to distinguih:

betw~en stratogIc &W~ tactical intoe~dittlon an the btsls of teeget lco-

cstlm. Beep" penetrations rp~inst remnta targets 40*etwyrurear

iwnild be classed as 1%tratogic." whb!l* 'clowain" sat.eks on targets iva

tt Ime idiate vicinity of t!e *battlierld wo..Id bt eansiftrod '"tat'Oc!.'

This distinction had toma validity 1 ori4 War I I h~ the nmnal Ws~-

sian of the strstoyic air fsAI c.qone hadl the range to carry--

and rot his dleptoy"i forces or their imemdiate supply lines. Sut this

was rit always tbe case. Ev~i In lA,, d bir Of the str~tagi air forn'cs

vere soawtimmas used or, SIn the oplaion of ssiw of their to.mnew~rs, ets-

used, In a tactical r~1e, to attack targets v'f direct cmcc,cet to the

ane notable Initonco occurred during th* air int~irdictlon eI

paip against tht Q,,sma forcas In Italy ln the spring of IVA The

targets for this capaigi' (epseration STMWQGLE) war* split baiwsw~ the

* tatcal and stratag.c com'inets of The ftdItarraeanaw Allied Air F~rces

(K.A.A.F). Thewr mr rinute tawgets In incrthern Italy tere *tsibpad
to the fanger-rauip g~ e r of the strategic air forcet, whilea the tac-

tic*a. cepponeflt of ItkiT concentrated on~ the cinser w~gots. south of tOew

PIsa-Wmni L:nst. The ib. ;ks by both forces served Ox saw tacticaI

Nir Cbarlcs i~bster ed Niable Fra.*lad, ffm Stkteg-Z k~' qYWP-
aiv. 4Aldist 00mn1O 1*59.JDE, IMNO, Londfn 1961. VOI, 111p 31



~tJ~i.of 41"A~ut tOn flew of avIies andl reinforceawtns to tt~e
~ree* gwfor to the Miile$ jroun4 enmut on their psitioni

fn the 400AW Ll (0#0ration WPMR).
51sliicriv fa the *ar) Var cis- Arsw In fthe 14iddle East, the tac-

tical okoctivea of dvaVyIM sq*1 it'i to *ol $st frica eors was partlty

schieved thrva* deep 1haterdtcflnn etueaM cm poets and mal centers in
soutlera Italy and $101y throw* whit, mtn and inater1* for Vorth Af-

VIC*hsM o ps, aM partly thmaoag clta*-n attatkv on the ddbarka-

the targets for thes tactical Ipterdiotion attacks wps therefare with-,

out significance, .acpt to inflmtjen ttwa choici of aircrd4ft available

to different oro~nzotiflaw3 simts. Even this factor Is rarely re~gvat

today wAwn tactical alrcraft'can perform deep paoe~rstlods that werp

the citsveProvince of the stat*91gc air foicos, In Worlid Var If.

Theveoms' despite the prbMw of W.1itple objectives, Itewouid

som that tht priftivel objective of the ftission Is a %bre Ow"ingful
boils for distInguIthlog btw~mA tactic* and strategic air finterdic 2-

tion thm th tImloation of the uqtat s or t0o kind of opejiuiztf6n thqt
Is COMrIng out tOe attacks.

If the objective of tactical Mir interdiction is to. Shflmwx an
iqomwendi or on-going groswW bsttio, a qoingfol conKept of the airLi ~ action takes place. Such factors as the structure and equlpunnt of,
mission" matermes, edt thei st pecifian combditationsIn,$i thei supply sys

and ,fer the battle mwn-slo w i ffect the opportunities frtd

tical Intalrdiction and howOi fthe stasn alkIi4u be performed. rhe tc

ties of the friandW Sfowad forces, atW wethdr they umdersiand the

M*s of airpower suffIcIetA tly to tako a*vanu~ of the f leeti n oppr-

tunities that litterdictioa my create for them, my be even sr& lot-

portant In circumcr~bing Ona rolo.
These tactistat catditions vary'g-,ptly lo d~ffsremt isars "d In

different theaters. fit the World Ver If comuign apinst Italiy, the

terdiction campeign- The Wavily o~dipped Gerzon &rM~issNia a hiighi



eyMWt~ ra 11 ~dWer fouo$~l to 4efaaW static POes dunG OW thad
of a tang a'd VVVlneva~ swjply line. 7ie rugged ten'aIft bhetind theIr
fruit lnapii& 'caiedthe lateral momwemt of tree reinforce-
ftnts to a few iWhoteln roads that camid be , disr#pted by des'trayingf
bridps and deflies. Cwitnrat this with the situation lom Xovo or

Vletnam.; In bpth tonswe faced *n elusa.iw. I ghtly eq~ilpped &nam
wIAwes not roedbeuiad-ad wkwe frugat c4atsumtion. noeds couuld be wnt
by a primittive 4upply systea that was diffkualt or lImpossibie, Ut dis-
rupt through air attaft. Affr~aer, the oval 1*11ilty of swictuar'ss

I- udMred port icos of hi's su"'Ply Ito ins3awe to attmck.
It Is clear,, thereforo, that our task fin trying to arrive at af

*Mcept of tactichi air Interdiction cannot be confined to the prob-
lems that are usually the mjor concern of tiese W euscute the .ii
sian. "Such questfans Os whett~r the friendly air forces haow air

su"Hiority, whether they have an aisaaZe sortie capability, theirI
ability to acquire and destroy targets, have an Important beariutj on
the effectiveness of airpower In the narrow senso. Out they do no"
determine the effectl nss of tactical air Interdiction In the broader
sense,"which con be assessed only In Its Imact on the ground action.
And since that impact,' in turn, depends not am the air effort alone butI
also on the tactcal emdiltons In which the ground action take& p~wAc,

any inaningftl concept of air Interdiction must differentiate betwsan
the ground situations lin which the air action Is conducted.

A definition of the alssioI tOat lynorws the difference in tacti-
cal conditions and is equal1. appllcable to a amehanized war In Enmpp

and to a checkerboard wer Ir Vietnam wpuld havet to be so 2*n~r*I or tz
be of no value for our purpose. Instead of working with a s~trgie cart-

capt Of tactical air inturdictlon, the planners therefore my have to

formulate several coocets, each relating to a specific set of tacti-
Cal condition; that are repr~aentative of the Vround sitiations likelyI

to be ancosqvtored In different kin~s of var.

The current MW Al~ctrIn* of tactical. air Intordictions originated
an4 was formulated"In WIrld War It. and swoifIcally In tttv war with

GOSeuwn. "ence It ;It based, at 10#3t implicitly, on tactical conditIons



which, on the. w•ode, provided o, tr'tunitles for succ.ssfut aplication

of the conc•pt. This Is not surprisirg. for as a rule doctrine Is

%haWsd by favorable and not by unfavorable exporlenco.

In seekift to trace the evoluti•o of the conrpt in Virld War 11,

we will tlerefore be concerned with situations ttat generally favored

tactical air interdiction. This should not lead us to assum that this

particular concept is equally applicable to tactical situations in which

the Ingredients that made for Its success In certain Vorld War I t caOe-

paigns are abseat. All we cam do here is to Identify the IIredef~ts
that were necessary for its success. Now their absence would clhmge
the concept of interdiction will require anaysis of tem historical

ext rience vagced under tess fasurcbie condtions, such as those that

prevelleo. In Korea and Vlett•m.



"If. OTMRCTlON "TIM OU1-°THE SETTING

Much of the currant thinking on air Interdiction dates back to

Sevent whmmI significarnce may have been forgotten or become distorted

In our mW~1*es. The evint was one of the outstading air campaigns
Wftrld War it, rellict Operation STRALE. Its purpoze was to Inter-

d:ct the flow of supp 13s to the gorman *res In Itaely through the
systematic d•structlan of tim an•w'ys rail and road network.

Operation| STRMLE Is usuall•y dated from 19 March 190• when the

dlro~talv fre; Its ln•;u|tlon we% lsiiied. It ended, strictly speaking,

o th-s later, on 1 flay, the day the Allies launched a zmssivia

ground offensive against ths Germn lines. The interdiction effort

was kepi up beyond trnt day and continued, with. swms modifications,

throughut the geriod of the enuIng ground battles, but Its continu-

ation during that phase is usually referred to under the code nm for

t0% gmound effensive, DIAM.*

The c-w4In8d sir and ground effort enabled the Allies to break

through the heavily fortifi" German GUSTAV Line, capture Rome, and

drive the shastitred y armies back to northern Italy whore they
wore finally able to stabilize on a new line. The interdiction cam-

paign, wtki was unprecede-ted at the time in Its scale, duration, and

sIngq1net., of p.;ose, Is credited with having played a vital and pos-

sibly decisive part In the success of the Allied offensive. In the
!eadquwtters of the Hediterransan Allied Air Forces, STRMGLE w•s

hailed as a triumph of tactical air operations.
Out this is not tte m~ason why STRANGLE was chosent here as a case

study of air Interdiction. Watever It my have contributed milltar-

Ily, or by dmown:trating the potential of airpot.r to sceptical critics,

*Since STIANGLE shad*h into DIADEM, its Identity as a 6ifferently

conceived operation has become blurred In official accounts which, *f-
tar the event, referred to STRANGLE as the "preparatory phase" of a
continuing Interdiction campal~'n. But the ai- attacks during STRANGLE
and DIADEi4 only appear to be fimllar; In fact, important conceptual
diffarences ware involved which will help us to clarify the state of
interdiction Joctrine at the time.



Its flan-umr significance lits In the doffect I a nsuigUS
pt tactical aIr doctrine for the future.*

Operation S'TPMSiLE Is not as widely knomwt a the sucte~sful Inter-

diction caumpoign that was launched from England In support of the Her-j
mandy invasion (OYERILORD). The two air caqmaigns partially overlapped,

but world attention was undarstande-bly centered on the one In the WestI ~4are the riskiest enterprise the Al lies had -yet attempted was takhm.g

Its dranstet course. The contribution of airpcawer to the success of
OVERLORD Is therefore better ruawbered, and more often imntim~ed by

historians, then the air campaign In the Italian theater which was ovrer-

shadmowd by the more spectacular events In Worwusdy.I
Yet many of the Ideas that were applied In the Interdiction of the

Normandy bettlef!eid had been developed In the Mediterranean campaigns

- I and had received their first full-scale test In Operation STRANGLE. In
effect, STMMGLE served as a dress rehearsal for the use of af, r r IF'
OVERLORD and was so recognized In both theaters. The air comiander In
Italy, General Eaker, kept In almost daily contact with General Speatz
In England, In adsilticn to sending frequent reports to General Arnold

In Washington. On the British 906, Genaral Eaker's Deputy, Sir Jiohni

Slessor, took care to keep the RAF Chief of Air Staff inforvied of do-
velopiment-3 In the Italian cspaign. Moreover, senior air comanders
Involved In the preparations for OVERLORD made personal visits to thej

Italiaa theater while STRANGL.E was In progress to collect first-hand

Impress lon-r.

The meticulously detailed planning fc~r OVER~tIRD was of course far

a dvanced by the time STRANGLL beqan (in March 190ui). But there were

canges &~id modifications In theae plans, and especially ~i the air

Iwas not the first to be Interested In this aspect of S"RV91GU.I
It has bc*.n used In earlier studies of Interdiction doctrine~, e.g.,,
21w nex'taintj -of Pid-FfetrW Raruta of an Tntordiotiouu Cwpaig - Sae
Nwaua'e (ALM~), USAF. Aszlstant Ch~ef of Staff, Studies and Analysis,
Decaoer IS69; end 274 Pý-tia* of Air rntevNW-tion: Our Eaporlwse in~
Mm~d War iT, AFOQA Paeper 69-1, 144, USAF, Operations Analysis, May 1%~9.

-1 ~One of his raporti, written on 16 April In ths aiddle of STRANWLE,

1,. summarized belew, pp. 43-44~. It Is an outstanding doetigent thatI
could nit hove failed to Influence the OVER.LOR(D plannrs.



plans, thraaghout ttd montf leading up the invaslon. Th s•wcessful

bridge-usting caleig, rýpinst the Solne and Laie brldges w a late
addition advca.ted by Generbls Speatz and Breroton an the basis of the

experince during the Italian camplin.
This is root to sugg*2t that the Interdliction campign In OVEILM

was a rapt lea of STUMkLE. Not only was the t•actical slituatlcm entirely

diffe ant In the to theaters, but there were Importt differenc I"

: the lrsalltles, and ewperince of the air comanifrs Cnvolvad. Yet

the distinction lay mainly In the way Interdiction &dotrlne wsa apolied

aft. not In the doctrine Itself. ?he basic doctrine was the sam In both
cases. Essentially, it was the doctrine of tectic•i air Interdiction

that hod been genertetd and perfected In the Mediterranean campaigns

and had become largely solidifled as the result of hint as regerded

as Its highly successful application in STRANGLE. As the M.A.A.F. his-

torten put It:

The Mediterranean theater has been a crucible for
air strategy and tactics since El Alamein. Each
succeeding battle In the long merch acros• Africa
through Tunis to Panteliarla, Sicily and Italy had
witnessed further refinements In the art of assist-
ing ground advance by air attack. In the battle
for Rom this art produced Its mesterplece to date
and established as firm doctrine a nuber of prIn-
ciples of aerial warfare which had on3y been per-
til*ly e*ntclated and tested before.es

It is the Mediterranean catalgns, therefore, to which one must

turn In tracing the evolution of tactical air doctrine In World Wor Ii.

The concept of Interdict;on--or "Isolation of the battlefield,' as It

wus first called by optimistic airmen--goes beck to World ýUr I. But

it had to be reinvented, for the lossons learned in the earlier war had

been forgotten or mIsreed by all but a few.

One of the few wes Air Marshal Tedder, who used his minuscule air

force with telling effect to interdict RoI l's supply lines In the

Desert Campaign of 1941-1942. It Is true that many Improvements and

*AAF Histo, Vol. III, p. 157.

"".A.A.F. Report, Vol. VII, p. 2.



refIrteent~s tare added In subsequent c4W~gns, although the path of
evolution was by re~ mans es smooth or straight as the H.A.A.F. his-

tartan semred to Imply. The use of eirpower In North Africa, for In-
stonce, especially In the beginning, was regarded by USAAF officers
as a wasteful and oftean Incorrect use of thei r resources.*

Nevertheless, the concept of Interdiction bacrne more and more'1firmly astablilshii In the years following Tedder's first successful
application tintil It was ready for Its acid test In Operation STRANGLE.
Having successfully met this test, at least In the opinion of Its spon-
sors, the interdlition strategy used In that campaign became enshrined

as Air Force aottrine.

The Air Situation

If Operation STRAIKLE wzt. to be the test. zt !Ieaet it did not suf-

fer from lack of adequat. air strength. The fituation In Italy on
19 March 1901, when the Interdiction camaign vas launched, wias a far

cry from the conditions in which Air Marshal Tedder had to operate In

the Middle East three yeaes eavI 1ev. At that time he could mu~ster a
sins of 200 comat aircraft which had to 14e 'ised not only for inter-

diction, but to fight a battle for air superiority agaiinst a still for-

aidable Luftwafie, to provide air cover for ground and naval operations,
and to supply airpower for use In adjoining theateCrs. *

Sy contrast, the hediterranean Allied Air Forces under Cenral

Laker **had around W.00 comubat aircraft In operational units. More

* See the io-cal led mKuter ftport," an Interview with Brigadier
General Lmuren~t S. Kuter, Deputy Commander, Tactical Air Force, Tuni-
sian CampIagn. A manuscript, dated May 5, 191.3.

Tedder, p. 120.
**In january 191.4 an American off icer, Lieutenant General Ira C.

Eaker, replaced Air Chief Miarshal Sir Arthur Tedder az t0m Allied Alr
Commmmer-In-Chief, Mediterranean. Hils Deputy "se Air Marshal Sir John
Steusor. The caibined Anglo-American air forces--renaimed the Mediter-
ranean Allied Air Forces--were divided along functional lines Into a
Strategic. (MSAF), Tactical (MATAF), end Coestal (MACAF) component,
each ccmprising IJSAAF and RlAF units. General Eater reported to the
now theater coamander, General Sir Henry Mattland ("JL'mao") Vilson,
Wwo hed replaced General EI*_wh&a*&r as Supreme Alliled Cowmnder,
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then half, Includi"g the valuable flghtar-bombers, were In the Tact••al

and Coastal components (PATAF and IACAF). These were available almst

;i iwjr yanirety for the interdiction campna;i s;,md there was little

ground fighting during STRANGLE and only a rcJatlvely sall effort was

mquired to maintain continuing air superiority. The Strategic om-

ponent (HASAF) which made up the revt of the cobt force also contrib-

uted to the Interdiction attacks when not requirad for h er priority

missions against Germany Itself.* With such a large force at his dis-

posal, General Eaker was able to mount an average of 1352 effective

sorties per day during the three month period from the beginning e'f

STRANGLE to the end of DIADEM. The daily average of bombs dropped was

$43 tons.

Another Important advantage In the Interdiction ca€ign was that

the Luftwaffe no longer offered a serious challenge tj Allied airpor

In the Italian theater. On the day after DIADEMq ws l~ched, "... a
generous estimate by the M.A.A.F. Intelllience Staff woud have given

the German air force 250 bombers and flghter- rs, 200 flihters, and

75 reconnaissance aircraft, located on bases widely scattered in south-

- Fran.ce and northern Italy." * The only effective opposition the

Allled air forces encountered came from Germn flak, which tas respon-

sible for most of the aircraft losses sustained during the e•a•$Ign.

In fact, the disparity In tha air strength of the tm sides was

even greater than Via nriber of aircraft would indicate, for there wa

a difference In the quality of the crows as w•all. The Germn pilots

no longer were the highly trained, dedicated profimsionals uho had

fought In the Battle of Oritain. Outnumbered and outclassed, the~r

training curtailed by the futI shortage, dtsilluolaned with G~ring

flediterranean (SACHEDJ. Mhe rshuffling of T structure in
the Mediterranean was occasimned by the departure of several senior
comanders for England, where Important assigSnts In the OVERLORD
invasion waited them.

* See footnote on p. 1s.

These are averages fc- the entire parlod, Including many days
when bad flying wather forcad all or a portion of the force to stand
down. The actual efferrt raze as high as 3M0 tortlo$ cm days wa

conditions were favorable. Se Narratlve, p. 201.

'N.A.A.F. Repart, Vilt Tat? 1W."



°I-7

and his crwnes In the Luftwaffe high comosd, their ctnet perfomanse

hMd declined srrply.*
Yh. war diorles of the Germ~ armies during the Itala campaign

record alost daily copuIts about the absems of aIr support. One

army comemder reported teo leld-fershal Kesseiring that hit hard-

fighting soldiers wam disgusted when t'ey finally saw a few friendly

aircraft overhead and had to watch theA turn tell and run, Instead of

challenging the Allied fighters to wire pounding the Gerwan positions.

Another ground cnder ooted that ca daya when the Luftwaffe pleaded

bad mether as Its excuse for standing damn, the Allies ware flying

hundreds of sorties without seeming to be handicapped by the woother.**

The almost total lack of air recowtaissance was another source of con-

stant coleaint; the Gorman comwoers had to rely o, prisoner inter-

rogation for Information on AllId troop dispositions. As one diary

entry sadly acknowledged, the Al lied atr forces enjoyed AUtinlhereooft;

they mre the sole rulers of tt. skies. in the Italian theater the

H.A.A.F. had achieved not just air superiority but air supremacy.

ThM Ground Situation

In an earlier section the point was made that the opportunities

for air Interdiction, and its results, depend not only on the air sit-

uotlon bout on the tactica) conditions in which the opposing ground

armies find themselves. A brief review of the fightinj that led up

to the decision to launch STIMLE will help to set the stao.

nh. struggle for Me Italian maWrland began in early September

194l3 tdwh the Allies crossed the Straits of Messina after the conquest

of Sicily. A hard battle was fought at Salerno Aaere the Allies had

The deterioration of Luftwaffe persomnel in th& later stes of
the war Is cited in a naier of post-war accowts by formr Luftweffe
officers. See, for exlmsle, Adolf Gal Iand, Th ?tlrot = th Last,
Henry Holt and Company, Now York. 195, pp. 2!5, 255. 115. and Paof.

"Army ViarV, Encl., 4s/16.

*Corps Diear, 5s1.

--' i • •I r ' .• ..-. - _ - . _ . . . ..



established a prncarious beclhmd, but evwituafly they were able to

sacum~ the port and to capture Neoles as wallI. Than the 0w aruilc~s

*umprIslaq Genrat Alstander's Fifteenth AnW~ Orcwp--teneral Mark Clark's
Fifth Army In the West and General Ikontgovery's Eighth Amyw In the East*-.[ ~bowe to flitt their way slowly and poinfulty up the Italian hoot. The
Ciermans, though handicapped by the overthrow of INussolini and tht de-

fection of their Italian ally, conducted a skillful withdrawal and own-
aged to hold the Allied advance to a snail's paca. It ground to a cam-

I ~plate halt In tim middle of January IVA., after four months of costly
f ighting, biean the AllIeIs were stopped by the heavily fortifiled GMSAV

Line which tho German% had built In the ruggd terrain of central Italy.
Its linchpin was the formidable position of Monte Cassino.

in order to outflank this vbst&A:I*, a major amphibious operation
(SHINGLE) was launched an 12 January 1944, against the port of. Anzio,

further up the coast on the road toward Pame. A sliwitaneous diversion-

ary attack was made on the GUSTAV Line Itself, Including the first of
several futile e'tt"Wts to storm Monte Cassino. loth operations were

a disapointment. The costly effort to break through the German posi-
tion an the mi.n front had failed. Of the landing a~t Anzio, Sir VWnston

Churchill was to remark that he h"%ad hoped we wiet. hurlting a wildeat

onto the shore, but all we had got was a stranded whole." '* The whole,

In the shape of an Allied army corps that eventually swelled to 125,000
* man, remainedi stranded an the beachhead for four whole mnth~s, from

January until the DIADEM offensive In May 19&4r.

Another attempt to break~ the stalemete on the GUSTAV Line tes mded

in the middle of February, In what became known ss the second battle

for Cassino. it wsas prec*4ed by the controversial boebing of the

eanedictine adnastery on top of the souantain, one of the grtat shrinesA

of Christendom. The air attack succeeded In reducing Monte Cassino

Abbey to a pile of rubble but the somewhat belated follow-up attack by
General Froyberg 's New Zealanders was once. ageain beaten Lack by the res-

olute defense.

hontgomery left for P-It new assignment In England at the turni ofI
the yWar and we roplaced oy Sir 0lIIver Lees..

"awerChIll, Ceiuso the Ring. P. 488.



A third major effort to storm Mante Cassino waf Ws', on 15 March,

foliawing one of the heaviest air attocks of the capalign. The boa*rd-

ment my have help*d the defenders more than the attackers, whose tanks

were slowd or stopped by the bomb craters vhlle the defenders were Wbe

to take cover in the masonry rubble created by the destruction of build-

Ings In the town of Cassino. After a few days of fruitless assault,

the Allies were spain forced to give up. For three months, the Gercmms

had thrutm back all attmots to capture this vital position.

The cpposing ground forces ware zoo evenly matched for either side

to be able to break the deadlock that had developed on the Italian front.

The Allied Army Group under General Alexander numbered 21 divisions

at the time, of which 7 pls divisions were Iabilized in the Anzio

Neachhead. The rest were ranged along the GUSTAV Line, with a heavy

concontration of force In General Mark Clark's Fifth Army, which faCed

the southern sector of the Line. it was a force of many nationalities,

containing U.S., British, Canadian, New Zealand, Indian, French (chlefiy

North African), and Polish divisloons. Awong its assets were Its supe-

rnor mobility, a wealth of artillery, and lavish ammunition allowances

which were the envy of the German comanders. Host important of ali,

the vast Allied airpomer exposed the enemy grouind forces to constant kt-

tack while the LuftwafFe was unable to interfere with our own forces.

The German Camiander-In-Chlef, Field-Marshal Kesselring, had 19

cumbet divisions under his control. Another Au divisions were in north-

rm Italy in a separate Army Group commnded by General von Zangen.

Thoy were second-line divisions, used mainly for occupation duties, and

played no part In the r-ttles In central Italy.

Kessairing's Army Zvoup "C" was composed of the Tenth Army under

Ge'neral von Vletinghoff, who defended the GUSTAV Line with approcmltely

10 divisions, and the Fourteenth Army--at the time comondod by General

von hackensen--which ringed the Anzlo beachhead. One or two divisions

were in Army Group reserve against a possible Allied landing further

up the coast.*

The number of divisions In the two GArmn armles varied as units,
or parts of units, were shifted from one front to the other. One divi-

sion held in reserve--the Hermen GWing Panzer S.S. Division--could be
released to Kesselring only with permission from Hitler's OGU.
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The Carmans were hmndlcapped because they had to conserve asunl-
tion and fuel and could not get sufficient replacements fo7 the troop
casualteti incurred during periods of heavy fighting. Possibly their

greatest disadvantage, however, aside from Allied air supremacy, was
Hitlc|z- order, strictly enforced by a subservient Kesselring, that

they must defend every inch of ground. This mode it Impossible f-.

such excellent tacticians as the commander of the XIV Panter Corps,

General von Senger und Etterlin, to carry out a mobile defense by

trading ground for military advantage.

On the other hand, the Germans were aided by the difficult ter-

rain of central italy, which they had used with great skill to develop

a naturally strong defensive position into one of the most formidal.e

system of fortification the Allies had yet encountered. Another ad-

vantage they had over the Allies was that Kesseiring, ;milke General

Alexander, did not have a mixed force with all the problems of having

to spare the sensibilities of allied subordinates. And although

Kesselring's own leadership left much to ie desired, partly because

of his effort to please his master, this was somewhat offset by the

quality of his commanders at the corps and division level.

This, then, was the situation in which the Allies found themselves
at the time Operation STRANGLE was launched on 19 March l9h,. The ef-

forts to break the GUSTAV Line through frontal assault had failed.

The forces immobilized on the Anzio beachhead had been unable to break

out, but the Germans also had to abandon their attemptz to throw the

invaders back into the sea.

A stalemate had set in. Both sides were exhausted from six months

of bitter fighting in which they had taken heavy casualties and had

suffered fret the atrocious weather. General Alexander wanted his arm-

ies to stand down for rest and regrouping until he could get reinforce-

ments and the weather had improved so as to enable him to exploit his

superiority in mechanized equipment. His original plan had been to

resume the ground offensive in the middle of April. For various rea-

sons the date had to be postponed and the offensive was rescheduled

for May 1944.

J



I II. THE PLANINfG

enesis of STRAGLE

The enforced respite In the Italian cmpaign seemed the perfect
opportunity to try a different strategy: to hold ground action to a

manimum and let airpower show what It could do in an oil-out attack

on the enemy's supply system in Italy.

resistance on the Italian front was not new. It had been urged by

General Nap" Arnold, among others, and was endorsed by General Eisen-

h-er at the Cairo Conference in December 1943. But the atteapts to

use air in the traditional manner, by trying to blast a path for "he

ground forces through the heavily fortified German positions, had be"n

unsuccessful, as proved by the costly assaults on Monte Cassino.

There was another way, however, of using the formidable airpower

that was now available to the Allies. If the stubborn defenders could

not be bombed into sulmlssion, perhaps they could be starved out by

cutting off their essential supplies of amunition, fuel, and other

necessities. This would call for a major, concentrated effort; It

wjold require a systematic cmpaign of "interdiction," as it was now

called, •g_|nst the entire supply network of the German armies in italy.

Sporadic attacks on the enemy's rail and road cominmications had

been carried out before, in Sicily and in tue earlier Itatian campaigns.
Air Marshal Tedder and other air comwanders were much impressed with a

report that Professor Zuckerman* had submitted in December 194.3 on the

*Sir Sally Zuckeromn, before the wr a professor of anatomy,

served as scientific advisor to the RAF, eventually tpecializing in
bombing tactics and target selection. His reputation was greatly en-
hanced through his contribution to the planning of the b--b-.g caqaign
against the Island of Pantehlerla. At the time he prepared his report,
A.4r A•t•oeU on , ttnd awd Commmi-ntine, he was head of an RAF
operations research group, called the Bombing Survey Unit, in Palermo,
Sicily. His findings seem to have had a strong Influence on Lord Ted-
der, %fo adopted Zuckerman's choice of rallroad simrwllnj yards as the
preferred target for Interdiction. At Tedder's suo).stin, Zuckrmen
was recalled to England in early IVA to advise the OVEWROR planners
on the use of Z-!.zmr In the Normandy Invasion.



results of Ovies attacks, hi~e tho!5e had an'sy been occasional strikes
they sawwud to off~er a patmntial that coulaZ be mor* fully es~plolted In

a systeamtfr amd coardinated Interdiction eeapaIgn. ThG tint for tr-y-
ing !t had coft; In F~ebrueri 1*,44 the Supreme Alilied Conme.-War, Msdl-

tarromw., Iaaiw the first directIVO for tha PlISMng of "twt ca toI
4e *"t0 s Operation STRIIMLE.

t.A sutined Interdiction cempelgn on the massive, vcele envisaged

for ST JMGL* could not have been mountea earlier, while the 9r.-xm4

fighting was still in full swing, because then the K.A.A.F. had to give
priorlt17 to oth~r wissions in supprt of the Allied strate",~ During

the -.M c~riticai operatliw'S it Salerrm. and Anzio, all available air-

pofer was u.sed to establish local air superiority In advance of the

uout alir offort w.s rt~qulrad to support the Afl led armies througi~t f
their shai advaace u0 tfm Itallor, beot toward the GI!STAV Line and In
their assaults ueCn t-At posttion., Ouring all 0115 tifte, the battle

for air supowicrity was !5till going on until the wsituff* was gradu-[ally elimIfastcd as an elffet~vz rpposltioni. Th-, Itardkttir ottecks
carried out prlar to STVJIGLE had to be fitted In whea "ssther permiltted
and when no higher prfirf-z lstan wI~u ere re~uirei~. This g4ave the Ger-
men% time t* repair damwpd LOCs since n-ý mstained fallw-up attatks
were poss~ble,

In March 1944l the time had Hoitily rR wh~en a systeMUt~c erA
prolonged lnerdIction caraigst eý(xd bke mounted, iti Om t Prospect

of bsttar flying weather shes4, and w~h no oeed to divert vajor air
retaurces to othar tasks. T-Nv battet for air superitorlty iaiýpnst the4
Luftwaffe In Italy had been won. atW the lull In the ground f1ghting
freed the M.A.A.F. from the ncad to provtde air suppori for the AlliedI
armies. Encept for occasions) probing actions, the fronts re"eIned

quiet during the two months while SYMANOLE was in progress.
This last factor vms to have both a favorabl, and an unfavorable

effect on the Interdiction caimpaign, as will be discusaed later In
more detel I The favorable effect was that In the absence of graiimd

atothe &ary comnders aggreed to release the fightar-bc*ers
whicii hed loswrly been serarmked for clase support. As It turned



out, they played a far gore 16portant part ;n the lntsrdictlofl c-vqmpego
than avrfono Wa 6ntcipated.. The unfavorable effw-t wv, that the Ger-
mans were no longer forced to exp~end their precl*US ammuit ion and
other coimbat supplies at hight rates of consw~ption. Th.S1 perw~eted

them to zzznzemve their stockpilI-s and evien add to thle while 'under

At the ia eterfeA]IIdaroffcrworeabuth

because of teeaed cawirtle otig s thatcudno "T mpoyeduin the enteir-j

vdrictain campinnd oe tehieyfl ineee all the soties."ycudmnti

irder t chle ptrhe asmbdintiou obectiver plyadnn siectitemeves inse by

onruation iSTR oNGLE er.yl9h ' hepicplobeto h
Iing tefworts of the MA.A.AF. diexctiv of PON0LN, Marc 1944 theob

]aktie ofthiisbe forpthen eas nohnles tomithan "ordethei fres nItaly's
wof their w rseto lew by a th wisrpto ofk itheir raciand sfarcoimun-W

r~naiand Histryt his fore" p. 373. alI

Thspweraiong language was nthde tomoined wtrdtngic bombingofftn
Identwichat thrastie was usd nc*entrated panainsg direnaire forced tar
Getinea plsrepraion Fobury enFOd~ rhepstrtegd co14.mponen.0krtiof .AA

whihakon hat aircfraf wthe Grasuffimaientraing toei freces interIction
oaret nrtherrpeenvne btay, wadsronypocaionay avtei ail abl ea icr uch
missions. Itsn wriorithy cmustmrelty spatcpainin."TDA

NA.A.F Hitreport. Il, P. 37.

"Oeain"IBM w&tecmie tatgcbmigofn
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if this obJeftive is to lNe Interpreted literally, It teant that

the Gersrnawithdrwal from thi GUSTAV Line was to be achieved toiajh

air action at~, without the ,need for ground fighting. That it was

so Interpreted at the time is confirmed by a letter General Eaker wrote

to General Arnold on 7 April, after STPRANLE hAd been under way for

sota weeks. As the M.A.A.F. Conmander saw It, :Ay personal belief Is

that our coimunication attacks' will make it possible for the Army to

move forward -hAn they next wake an effort ... I think when our ground
forces move Northward It (FIc) li•1, In fact, be followingj up a German

itilhdrawal wAde necessary by his Inadequate supply."'

This Interpretation confiicts pidth the one advanced after the

event. On 16 Jime 1I4, after the battle for Rome had been wn at

t" oSt of 42,000 Allied casualtles, the M.A.A.F. Target Section

published an Assesment of STRARG2 .md DLDRW. that contained a spe-

cific discbimer of the earlier objective. -'OTe operatien agairnst the
Italian Lines of Comwsnication was rdver expected to secure a with-
drvmal of eny ground troops from the stabilized GUSTAV Line ... it

was, in other words, a lonVrange type of groand-air support, related

to and dependent upon large scale ground operations for consusmtion."

But thIs was written when the co |ign was over. It did not calt

attention to the fact that the original expectations had proved overly

optimistic and had to be revised while STRANGLE was still going on.

One of the men best qualified to bear witness to the change in ebjec-

tives, since he played a major Iart In it, Is Sir John S1essor, then

the Deputy Commnder of M.:A.A.F.:

After a conference on April 25 [119441 at which Wilson
[SACMED] and his U.S. deputy, General Jacob Devers,
Eaker and I discussed the air plan In full, a direc-
tive was Issued on the 18th [April] which defined the
object of the air operat.ons as being to make it Im-
possible for the enie-y to menntain his forces on their
present line ;n Italy Z" t•i f'ae of a AdiUfd
offemive. A change In emphasis will be noted here

M.A.A.F. Report, VII, Tab '"S."

*Shepperd, p. 277.

MN.A.A.F. Report, VII, TaI1 "U0."
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which reflacts our growing recognition that we had
bemn unduly optimistic In our original hooes for
SIMAALE in the 4irective of Maech IS."

The more cautlous wording of the new directive of It April repre-

iezoted not miely u "change in emphasis,• as $lessor d~plomatlcal'y

called It. It was, In effect, a retreat from the orIgriAl position

that air action alom could force the Germn armles to withdraw from

central Italy. But whether the changse real ly marked "our growing rec-

ognition" of the limitations of Interdlction, and how widespread that

rec•gitlon ios, Is a mitter of sow doubt. it uey not haive been a

change In thinking so mich as a prudent concession to tht i*;litles

of the situation.

Rhen the decision was amde to revise the directive, STRNIGLE had

been ging on for well over a month and only two were weeks were left

before the ground offensive was scheduled to begin. BIt in spite of

encouraging reports about the d~zmge Inflicted on enemy cxmmunications,

there was as yet no sign that the German front line troops were short

of supplies or were preparing to evacuate their positions. Unless

STRUANGLE could accoplish miracies In the short two weeks still remain-

Ing, the GUSTAV Line would have to be taken by frontal assault. If the

original wording of the directive had boon allowed to stand It would h•ve

shorn that the interdiction campaign had failed In achieving its obJsctive.

The Curse of Success

Not surprisingly, the initial P.A.A.F. expectation that SThAiGLE

would make a ground offensive unnecessary had been treated all along

with a good deal of scepticism by the Army planners who mistrusted the

airman's claims. In M.A.A.F. Headquarters, however, the mood seems

Siassor, p. 57.1. Italics mine.
**lrlgadler W.G.F. Jackson, then on General Alexander's staff, re-

counts: 'Noreover, he [I;€eral Alexander] was just as keen ts Maitland
Wilson !SACNEDJ to disrupt the Geru•n cownications by air attion.
His only doubt lay In what he bolieved to be exaggerated claims by the
Suprem Coimnanrls air and scl*ntific advisers as to the efficacy of
the proposed Interdiction plan which had been approgrIately called Op-
eration Strangle." W.G.F. Jackson, ffm ftttl4 for O.m, S. T. latsford
Ltd., London 1969, p. 20.

IL
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to harm beas one of unreserved optimism, at least so far as Is revealed

in the contemporary accounts of the campaign and In other official

sources. The private reservations expressed by Air ftrshal Slessor

in his report to Sir Charles Portal on 16 April were a notable excep-

tion. His critical appraisal 0f the STRANGLE results contrasts sharply

with the rosy expectations his superior, General Eaker, had voiced in

his letter to General Arnold only a week earlier.

The lack of realism manifested itself not only in the overly am-

hitious objective set for STRANGLE but in the planning of tie campaign

itself. One gets the lmpression that the responsible officers were un-

aware of, or disregarded, the uncertainties and difficulties involved,
I and Pade little effort to understand the factors in the enemy's situa-

tion which were critical for the success of their task. This is only

partly explained by the fact that interdiction doctrine was still in

on experimental stage and that nothing as ambitious as STRAiNGLE had

been attempted before. Nor can it be attributed solely to the wishful

thinking of Air Force partisans who would not let doubts interfere witi

this opwprtunity to cement further the position of the!r service as

the principai Ithstrument of modern warfare. Both were contributing

fcctors but there were other reasons as well for the overconfidence

of the STRANGLE planners.

We isust remember that the time was mid-l9g4, when airpower had

reached a pinnacle of popular acclaim, before disillusionment with thestrate.gic bombing campiaign had begun to dim Its |ustar and before the

forces. Airpowrt had made incredible strides since the early days of

the war. it had gratified the popular thirst for revenge against the

Mazls by destroying their cities and Industry; It had played an essen-

tial part In the defeat of the dreaded U-boats; and it had proved es-
senltial| to the succ:ess of the Ali ed campaigns In North Africa and

Sicily. At that point In time there .- emed no limit to what airpower

could accomplish; its advocates saw It as the wave of the future, At

It is possible that General Eaker's private views were not quite
as sanguine as his 'etter would indicate. General Arnold did not cii-
courge pessimistic reports from his subordinates.

N.•
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lost, airman seem.ed to have found the decisive, if not the absolute,

weapon.

A few visionaries had long predicted that the new instrument of

airpower would relegate the ground forces to a subsidiary role; the In-

fantry would cease to be the '"ueen of Battle," since airpower alone

would be abie to wver-mhlm the most heavily defended enemy position.

After the 5pectacular successes of airpomr In the bombing of Gerany

and in r.he "editerranean capaigns, it no longer seemed preposterous

for the M.A.A.F. planners to claim that they could force the retreat

of German armies through air action alone. Operation STRANGLE was to
test that claim. The siom wenre obviously confident that the test
would succeed or the original directive for the campaign would =ot have

been worded the way It was.

If any further encouragement I-ad been needed, there vas the exam-

pie of Pantellar.4, whicn had been bombed into submission a few "months

e4rlier, in June 1943. The event was hailed as a triumphant vindica-

tion of the claims made by eirmen. Pantellaria was a small Italim

island in the. hediterranen, midway between Tunisia and Sicily. It was

heavily fortified and defended by a mi~ed garrison of Germn and Ital-

ian force%. The Allies suWJected It to an intensive air and naval bon-

oardpent for a month, preparatory to a land Invasion. But the Italian

commar4er of the island, seeing his fortifications reduced to rubble,

sent s surrender signal to the Allied command in Malta. He did this

before any ground troops had landed and without knowing that the Inva-

sion w9s already under way. Twenty minutes after he had sent his sig-

nal, the first Allled assault troopW stepped ashore without meeting

any opposition.

Air Marshel Tedder. one of the most far-seetng airmen of World

War II, had been the Allied air comnmnder at the time. He ackposl-

edged that Pantellaria 'was the first defended place to be reduced to

surrender in the Second Wo*'ld Wur as a result of air and naval bombard-

ment alone." Mut he also recoilized the dae" that could be done to

the tause of airpower by distor• ;g the significance of this Incident.

In his report to tho RAF (hIef of Air Staff in London he sent a pro-

phetic warning that was all too %=,n bo0rn.e ot by events:
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I h1ve pointed out here again and again right from;
the beginning that th's operation [the bombing of i
Panullarial Is a most valuable laboratory experi-
wnt. The conditions are not such as we are 1iMely i
to hxv,- aigain, e.g., no enemy air worthy of the name,
an extremely limited objective and consequent abil-
ity to concentrate a terrific szale of effort on a
very small area. Despite all I have said, however,
even Eisenhower has now begun to say, can't we pos-
sibly do smething like this for HUSKY [the Slcil-
isn campaign]. in short, I can see Pantellarla be-
coming a perfect curse to us In this mnner.*

The curse foreseen by Lord Tedder manifested Itself in many dif-

ferent ways. One of them was the overconfidence that pervadfed the

planning for the STRANGLE campaign.

The German Supply System

Apart from the Intangibles that accounted for the atmosphere of

optimism in M.A.A.F., there were alsv what the planners considered to

be tangible reasons for their confidence. They belleved that the Ger-
man supply network in Italy was vulnerable to a sustained and syste-

w-tic interdiction campaign on the scale of STRANGLE--as Indeed it

was, though not nearly as vulnerable as they thought, and only if one

disregarded German ingenuity and years of experience in coping with

disrupted LOCs.
But to an observer accustomed to the vast logistic apparatus bc-

hind the Allied forces, the supply situation of the German arniles In

central Italy may well have seemed truly precarious. Occupied Italy

was more of a drain than an asset to the Germns. Production In the

industrial north had been disrupted by Allied bombing and by the po-

litical upheavals following upon the deiection of the Italian govern-

ment. The distribution system was functioning so poorly that the Ger-

mens had to divert some of their own transrprt capacity to feed the

hungry population of Rome and other cities. Ammunition, nator fuel

and mit other supplies, and troop reinforcaments for the Germcn arm-
les. in centrc! Italy had ,o be brought in from ozcupied France, A•lstria,
and Yugasloa' all 0It way across northern italy.

Tedder, p. 0•3.



For the long-haul transport required to bring In these suppliea, f
the 4ermans depended on virtually a single source: the Italian rail-

way system. Coastal shipping by small craft anJ motor transport--what

there was of It--could move suppi las over shorter distances, but was

-o rubstitute fnr lor.g-houl rail movement Into ttaly. Shipp^ng and

motor trnspart both had ilmited capacity. The c€astal waters were

dominated by the Allied air forces and n6vies, making It unsafe for

Germn shipl•ng tt. venture out in daytime. M.A.A.F. Intell'ence esti-

mated that the water rc,"te could hendle an average of 700 tons daily,

Oth a possible increase to 9t.* tons in an emergency.

The moter transport situation was also precarious. There wis a

shortage of trucks, spare parts, and tires. Motor fuel had bo In

short supply for a long time and was strictly rationted. Parts for the

Italian trucks commandeered by the Germans were difficult to come by ,

since the factories In nolathern Italy had been bogbed by the Allies.

The Italian truck drivers were unreliable and frequently involved in

accidents. Despite th scarcity of motor transport, some of it had

to be diverted to the provisioning 3f Rome. A Germao qutrtermester

officer reported that In April 1944 the motor transport capacity *l-

lotted to Kesselring's Army Group for military use had been cut dvon

to J00 tcns da . Most of: this transport ws needed to haul sup-

plies fiom the railheads tv forward depots and for lateral traffic.

Since the Gew-mnns were so depcoeent on the italian rail network,

the Allies planned to "strangle' that n"tmrk by establishing an inter-

diction belt icross the width if Its;y. The belt was to be bounded by

two vaginary lines draw across ily rorth •nd south of Florence;

the northern from the vicinity of Sparis to Rimini on the Adri*tic,

r southern from aronw O•c.rna to Antony, as shown In Fig. 1,

An A•l*-d inTelonce prociation gave the pe-STRAWLE capacity

of the Ita-I•ar. ril rnfork in t• e interdiction belt through whIch the

trains had to pass ix their way to the front as about 80,000 tons per

ortlevtniot Erns E - in the th!ef quarteretr Sec-
tion of Army Zrojp "t"). Stpk DwLi Atllfd Ciffaraits MVj 1944 W'4
subapimqwt Xlg**in(J to the 4eIanirn HS U-124 p. 2.
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day. This was enough to supply the needs of the Gernwn armies many

timas over, even on the basis of H.A.A.F. s oam, unrealistically high

estimate that during periods of intensive ground action Kesselring's

forces would require a maximum of 5500 tons per day, or about 7 per-

cent of the network'-- capacity. The task of throttling down the ex-

cess capacity until "the German armies could no longer maintain thewr-

s-Mves" should have given the planners pause.

it would have been an easier task if the interdiction belt had

been placed south of Rome, where the rail network began to thin out

and its capacity was much smslier. There were only three rail lines

from RPm to the front, and one of thm was a single-track line while

another--the main line along the coast--was severed by the Anzio beach-

head. Thero were two more single-track lines from the north that by-

passed Rem and led to Sulmws and Ortona, respectively. B-it these

rallheadt served the Adriatic sector of the GU$TAV Line, which was ex-

pected to remin quiescent. Supplies shipped to this end of the Line

would therefore have to be transferred to the active sector of the

front in the south by other means of transport, chiefly trucks and

animal-drawn carts.

Nevertheless, the STMANGLE plan was to zoncenteate on the supply

network north of Rome. The most distant targets, chiefly marshaling

yards in northern Italy, were assigned to the long-range bombers of

M•SAF. Attacks within the interdiction belt itself were to be car.1 ed

out mainly by MATAF's melum bombers. The primary targets for the

light bombers and fighter-bombers of the XII Air Support Commnd (ASC)

and of the British Desert Air Force (DAF) were also in the area north

of Rome, betwen Rome arid the southern interdiction line. They were

permitted, however, to use rail and road communications in the area

south of fe as secondary targets. This area turned out to be the

a=jor hunting ground for thu fighter-bombers.

The main rason the planners had chosen to concwitrate the Inter-

diction effort In the area north of Ae was that they wished to

M .A.A.F. Report. V1Ii, E~nd.: 14q., MATAF. Re~por't ons Opcmrti~m
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cut the rail lines as far from the front as was feasible, in order to

mxinIze the distance over wiflch supplie5 would have to be transshipped
*

by other ma~ns of transport. Another reason was that the targets

close to the battle area were to be reserved for attack in the period

limodlately before and during the ground offensive. it was hoped that

this would make it impossible for the enemy to replir damage and re-
**

plenish his forward stockpises in time to weet the attack.

What has been said so far about the task that the M.A.A.F. had

set themseives In Operation STRANGLE does little to justify their con-

fide•ne in the success of the interdiction campaign. As Indicated

earlier, that confideace reed nou. ?ve b&n based on facts; It may have

steod neraty from the atmosphere prevaillin at the time. There are

indications, "art from the wording of the STRAWIE direct;ve, that at

least at the tim the campaign was launched no serious attett had been

rmae to analyze the task that lay Wead. The K.A.A.F. historian, cer-

tainly not a hostlie observer, remarked: "Just when STRAMLE began Is

hard to define. As we harve seen abeve the #l~oiophy behind the pro-

grea was mirky, to say the least, until April first, Indeed, the fi-

nal Air Plsm for OIADEM, defining STRANGLE as the "preparatory phase,"

did not app*3r until 28 April."

Cosu~tion ftds of ttm German Amies

'rho philosophy appears to have ressilne mirky,, rot W101 I V1

but %ntil 28 April, or more than six wmeks after STRANGLE had bfn

launchd arnd %wn only two nore weeks remained to go. For It was

only oan 28 April that the M.A.A.F. Intaliljgenc Stcton fssjvd an
Appreciation, as part of the Air Plan for DIADEM, which seem to have
been the first atte•t to estimate the supply :?equiremots of the Ger-
man &rares in nr•mrcal terns.

If.A.A.F. Report, Vii, Tab tile.ve

Author's Interview with Major Sereral ord-on P, Seville, UIJSA(Ret.), then Cosmlaner. Kll ASC.

Aa;lrrat iv, p. 195. •

ReAA.F. rt, i Tab 1,.j

.I
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An estimte of this sort should have kIn available from the begin-

ning; in fact, it should have been the basis for planaing an Interdic-

tion cam•aign aimed at supply denial. if it was not known how much the

German armies needed to sustain themmelves, how could one be sure that

encug, supplies could ba withheld to achleve the STRANGLE objective?

Vhetaver the reason why the need for ýouch an estimate had not been rec-

oglzod earlier, by the end of April the situation confronting N.A.A.F.

tied changod In two Important respects. By then it had become apparent

that In spite of STRANGLE the German amies were receiving enough sup-

plies to support them in the absence of sustained ground action. The

other change was that the revised STRANGLE directive of 28 April be-

latedly admitted that a~r action alone could not do the. Job and that

a ground offensive was needed to drive the Germans out of central Italy.

The task for STRANGLE, therefore, had become one of withholding the ad-

ditionaZ supplies the enewy would need to fight off the Allied ground

assault.

In its 28 April Appreclatioti, M.A.A.F. Intelligence calculated

that during the period from 15 March to 25 April the German consump-

tio, of supplies that had to be brought down from northern Italy had

averaged 4000 tons per day. it was believed that the Germans had man-

ed to bring in this tonnage, despite the dolage inflicted on their

railroad system by the Allied interdiction attacks, onl; by straining

their available motor transport to the utmost. This was expected to

becom a crucial factor during the imminent Allied offensive.

German supplies stored in forward and rea- depots and with front

line units were estimated to include 30 days of amunition and 10 days

of fuel, both calculated on the basis of sustained rzobat needs. This

estimate in itsolf should nave been a matter of concern to the M.A.AF,

plavners, for it would have been unusual for intensive coDabt to be

I sus$ ned for as ic-n as _0 days without the attac+,zr having won his

b;x*J•tiv* or bW r••l led and forced to regroup. The tan days of

fuel Wppiy gro:b*|ay c--jld have been stratchod further through the

dracorlc Onmy masuras the Gerwwas had learnid to adptt. It also

1 •te•t � ka-pt in x•-in that these figures repretstad %n Allied Intetll-

• •gence estimate. Th• A111" cod no.t b* sumr thst the actual stock

levels %ay not ha-
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The crucial part of the estimate related to the amount of supplies

the German armies were believed to need while defending against the Al-

I led ground assault. Because of the Increased expendlttre of ammunl-

tion and fuiel during a period of heavy fighting, the German requirements

were expected to rise to 5500 tons per day, or 1500 tons more than the

enemy was thought to be getting during the STRANGLE campaign. It was

believed that he would not be able to meet this additional r-quirement.

In the words of the Intelligence Appreciation:

In conclusion, therefore, it can be said that at tlrm
present time [28 April], despite two lines of Inter-
diction on his rail cominications and regular at-
tacks on ports, shipping and M.T., the enemy can
provide his mirlam requirements, but this perfor-
mance Is unlikely to be capable of substantial In-
crease. An increase of some 200, tons per day would,
however, be possible in shipborne supplies. It is
therefore appreciated that, if the present state of
affairs can be maintained, the enemy will be unable
to meet some 1300 tons of his daily requirements dur-
Ing sustained operations.*

These, then, were the figures on which the hopes for the success

of the interdiction campaign were based. They were totally wrong.

They were wrong not only In hindsight, as revealed by the Germn

Quartermaster records captured after the uar. They were wrong even
In light of what ws knewn, or smould have been known, at the time of

STRANGLE.

To start with, the relatively narrow gap between the 4000 tons es-

timated to be the daily requirement of the German armies while the front

was inactive, and the 5500 tons believed to be needed for sustained

fighting should have been suspected all clong.

A U.S. War Department manuat published on I March 1945 gave Ger- j
mn Army consumption figures during the Russian cam.Ign of 1941. At
that tim, when the Sermons could still afford relatively lavish expen-

ditures of ammunition and even fuel, "Armored divisions averaged some

; H.A.A.F. Report, I, Tab "0."
f *The figures obtained from these records will be discussed later

in this paper. They are reproduced in Appendix A.

fr • •--=~



30 tons daily when Inactive and about 700 tons a day when engaged In

heavy fighting; Infafntry divsions required 80 tons a day when Inac-
tire and some 1100 tons during a day of heavy flghting.ol

The key variable that accounted for this tremnd-ous spread be-

twan the requireamets of an active anO Inactive front wos of course

amunition; fuel also contributed to the variation in consumption.

The War Dpartment manual alloed for the fact that by 1945, and even

earlier, imsunition and fuel expenditures had bfen severely curtailed,
even during periods of heavy fighting. It therefore estimated that

under current (19W5) conditions, the Germain am.fies consumd appeoxi-

mately five times as mch when engage In hewriy defensive fighting as

they did whn the feont was Inactive. But this ;s still a much greater

spread than M.A.A.F. intelligence allowed for. hareover, the Germ•n

supply s;tuation 1t the time of STRAMLE, though ammiitien and Fuel

were already rationed, was not yet as precarious as It became a year

later wthn the Var Departawnt nmeual was issued. It is likely, there-

fore, that N. the spring of 19. the varlotion in GUrinn army consump-

tion between active an" Inactive periods, though not as great as In

1941, was at ;east on the order of 5 to 1, and probably greater. It

oss certalnly nwhere near the Allied estimte of 1.1 to 1 (5500 ton.s

versus 4M tons).
The M.A.A.F. Intelligence officers had assumed that the 4000 to.s

wh•ch they believed the Ge.ens were able to britV in during STRAIILE--

a figure uhich itself is highly questionable--were what the armies

needed to sustain themselves while the front was quiet. If t1w assump-

tion was wrong, as it undoubtedly was, and If supplies were really ar-

riving at the rate of 4000 tons a day, the surplus could have bIee

used to build up the enemy's stockpiles against the anticipated Allied

offtnslve.

The other error was in estimating that Kesselring's Army jiroup

actually would requIre 550W tons per day during Intensive ccmbat. In

a situatioo such as the one prevailing in 194, when the Germans hod

Heawt"o* on aonm Mei tfI ry Form*,s War Department Techniczl
J I~ftnal C~-30-41.5, 1 March 1945, Ch,. V1.

*1
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log bain trained to %lbsasbd thelr precious %uppiles of aunition and

the rate assumed In Owe M.A.A.IF. estisate.

It is instructIve to em~pre thIs estimate with one made by a

~~ I u~atr, at the end of a tanuous supply lineo &id forced to conserve Its
resources evta while enpgaed In heavy defensive fighting. 1thew the

"eman Sixth Army %oder 42neral Ptulus was encircled at Stalingrad at

the end of 1942 it dapwnd ad n airlift for Its supplies and therefore

had to meake a careful astimate of Its requirements. It mas a large

force cooWe'so4 of )A, infantry divislons, 3 notarized divisions, andI ~3 armored divisions, piu% 2 Rumanlan divisions and various special
units. Qln paper, tOe force totaled 330,000 man, though Its actual

ration strength was arc2Ad 300,W0 wan. Allowing fo'r units and Indi-

viduals outside Vhe cauldron, approximately 22V).000 son were le~ftLI within the surrounded area. To supply 'their total needs during the
expected period of Intmsive co6t. the Sixth Army asked for an air-

t f lift of 700 tons per fty." It subsequently scaled down this request

to 5!i0 tons per day, sincs the Luftwffe could not nuke good on
G~rlng's promises.*

Compare the 700 tons that the Sixth Army Itself estimated as

Its daily reqaiikement with the 5500 tons which I1.A.A.F. assumed toI ~be needed by Kasselring's ArM Grovp. let the two artmies under Kessel-
j ring totaled only 19 combaet divisions, against the iZ plus divisions

which' Paulus had to supply.I There Is n~o Indization that the H.A.A.F. intallfge~nce atf'icersj mawre aware of tits figures on Gearnm cnay consua~tIon In tha Russian
campaIgnocf 1941 or during the Stalingrad slage. Elsm It Is hard to

mplain how they could hove so grossly ovarostlmted the German re-I
quiememnts 11) Italy.

As it turtied out, the .ýest tht Luftwaffe was able to do was to
supply an aversle of around 100 tons ptr day. See: Walter 06711#a,
27it RaftZe- of Statingwmd 1942-3,. In HI. A. Jacobsen anid J. Wower (eds.),
Dgoiviue Daft'_Ua of Wori'! War IT: Vie~ C~qwn9- Viea, G. P. Olutnamli

Sons, New York, )965, pp,, 2L.3-2hic.
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One factor that may have boen responslbl* is t he' ttwtendency

6f intel Igence agencies to apply the odrror image approach to the

enemy. In view of the lavish expenditures of the Allied armleg,, j;t

only of ammunition but of ahl other kinds of, supply,, 't must have

been difficult for the M.A.A.F. Olanners to believe that a frugal

enemy could get by with so much less. How little he was forced to

got by with can be s*en from ihe plaintive entries in Germsn war di-

aries, comparing Allied amunition expenditures with their own. 'General

Heinz Grelrner, then the Commander of the 362 InfaWnty Division, noted

in February 1I94i, before STRANGLE had begun, that on "qulee" (4ays

Allied artillery fired 25,000 rounds tgainst 1500 rounds fired by

tv.. r~mansl

Target Selection

Although the estimates of German consumption wore, or should have
beon, the key to the planning for STRANGLE, they weri Int-r6duced so

casually in the intelligence Appreciation, and so late in the game,

that their importance could not have lIomed very large 'n the eyes

of the operational planners. What concerned them as far:more Impor-

tant was the choice of targets for the interdiction campaign. On

tHis subJecz a good deal of controversy had been going on in the

Italian theater ever since Professor Zuckermn had published his fam-

ous report on the attacks on marshal ing .yards.
If Professor Zuckerman and those who agreed with him had had

their way, marshaling yards again wuld have been chosen as the hMgh-
est priority targets for the STRANGLE campaign. For a time, during

the preliminary planning forSTRANCLE, they were indeed so designAted.

But there were a number of senior air officers in th, theater %fose

experlenco led them to take issue with Zuckerman's conclusions. ArMng

them was the M.A.A.F. commander himself, who wrote to General Devers

on I April 1"3:

GSmora wintenent I|enz Greiner a.)., Kamf Mt RoM - rnfemo M
ft, Kurt VoWinckel Verlag, l%8.

eeP. 16, above
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All our experience Ih attacks -,n ccouunications In
this theiater has shown that even the most success-

[(5 ful bombardment of a marshaling yard does nox cut
traffic for more thap a few hours. Attacks on imur-
shaling yards are valuable more because they destroy
concentrations of goods, rolling stock and repair
facilities. 'We have found that a more permenent way
to cat lines is by attacks on bridges and viaducts
which are more difficult to rep~ir.*

General Eaker and others thought that the best way of chdking off

supplies to the front was through the "complete, simultz-.eous and con-

tinuous" cutting 6f all German supply lines within the Interdiction
belt istablished north of pe.They wanted special attention given4 to such choke m~ints as railway bridges and viaducts, which Professor

fat Zuckerman had considered "uneconomical and difficult targets (that]

in gwv~rai do not appear to be worth attacking."

As is so o~ften the case, the controversy ended In a comaromist

tJben It was decided to treat the Italian rail network as a target sys-

ter and to attack all elements o0 the system, Including marshaling
yards, bridges, tunnels, defiles, and even npen stretches of track.

The strategic attacks on marshaling yards In northern Italy ware to

be carried out by MASAF when they tmre not engaged In POINTEANK op-
erations. The tactical 'air forces were charged with the interdiction

of the rail and road network Itself, which was the real heart of the

STRAUGLE cam~paign.

Without snticipeting the results of STRANGLE, which wI?'% be dis-
cussed later, It might be mentioned here that the opponents of attack-

Ing marsha~ing yards wefe proved right. We have it on the awathority

of the German officer Ini charge of thei Ital ian Trac~sport System that
traffic f rom and to Germany was %lasd up but never stopped becawse
of the'bombing of marshaling yards to northern Italy. Dninfe to the

antlcipated and the Germmns had assembled repimr crws and meterial

near the threatened spots, The main effect of the bombing was th*

1f4 A.A.F Repoin, V11, TOa !';." I
Narrative, p. 109. --
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destruction of goo's and rolling stock. As the interdiction campalgn

went on, the Girmens did precisely what some Allied officers had pre-

dicted they would: the mrshaling yards were only used for civilian

freight while military supplies were shipped In trains that were made
up across the frontier and run as close to the front as the damaged

rail lines per.ittvd.

The atticks on railroad bridges, viaducts, and road bridges, on

the other hand, turned out to be amonr rL.e most lucrative of the cam-

paign. In the mountaiiious terrain of central Italy a bridge over

one of the many deep gorges represented a choke point that was diffi-

cult or impass;ble to bypass when the bridge was destroyed. To repair
these often elaborate structures took time and required skilled crews
and bridge rtpair equipment which wire in short supply. Nieither was

it possflte to replace such tnurtaln bridges ith underwater emergency

bridges as the Germans were able to do in the flat terrain of the Liri

val ley.

One reasom xy Professor Zuckerman and others had favored larger

and more concentrated interdiction targets was that bridges had ;-oved

difficult to hit in the earlier high level attacks by heavy and medium

bombers. in STRANGLE, howevar, the M.A.A.F. had acquired a new and

more effective weapon for attacking small targets when the Army agreed

to release the fighter-bombers that had formerly been earxrktd for

ground support. While they could not carry enough bomb load to destroy

massive bridges, fighter-bombers achieved greater accuracy than the

mediums against the less substantial bridges. Their average was one

hit per 19 sorties, while the best record for the mdIum bombers was

one hit per 31 sorties. Another advantage was that the fighter-

.ambers could often fly when the mediums were grounded by weather,

ad could theraftre Interfere with German repair efforts. The target

Dberst Klaus Stange, G.S. (G.O.C. in charge of the Italian Trans-
port System), Railroad Situation fi'= January- 1944 Up to rh Beginning
of the .'ky Offensive (Italy), KS D-04.5-

" Air Marshal Slessaor, wt originally had been opposed to "_zablng
bridges, later chonged his mind and noted that experience hod Invel l-
doted ZUckeman's conclusions. Slessor, p. 568.
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prioritIes assigned to MATAF s light and medlum aircraft were as

fol Iows:

Medium bombers 1. Major bridges
2. Harsi:aling yards and repair shops

Fighter-bombers 1. Active trains
2. (a) Tracks

(b) Major beldges under wepair
3. Secondary bridges

The great success of the fighter-bombers in their new interdic-

tion role had been unexpected. Toward the end of STRANGLE and during

DIADEM they hit not only bridges and railroad tracks but also road

junctions, moving traffic on the roads and rails, and supply depots

irn the forward areas. Their effectiveness in these ettacks, and the

disruption caused bl them, called attention to the importance of such

targets, which had '_.iatofore been regarded as secondary.

On the other hand, the heavy bombers of the Fifteenth Air Force,

of which much had been eApected, made only a minor contribution to the

interdiction campaign. Their effort, in terms of sorties flown and bombs

dropved, was by nG ixeans negligible. But the results were disappoint-

ing, simply because damsge to the marshaling yards in northern Italy,

which were their primary target, proved to have iittle effect on the

German supply situation. The official History concedes that the heavy

bombers had not accomplished much in their tactical interdiction role:

They hit ten major targets, da"ging trackage, roll-
ing stock, and installations and blocking - at least
temporarily - most through lines. At Milan, in par-
ticular, the attacks were most successful. It is Im-
portant to note, however, that Strategic's attacks on

The light bombers and fighters of the Xll Air Support Comwnd
and of the Desert Air Force also participated in the interdiction ef-
fort when not engaged in air superiority operations.

Narrative, p. 206.
1•**IASAF flew 19,700 effective sorties and dropped 33,500 tons

during the enire cmpIgn. Ibid., p. 202.

Z'_



yords accomplished only a srsll reduction in tOe en-
emy 's flow of supplies, for main through lines were
quick)-" repaired or traffic was d!verted to by-pass
lines. The truth is that it was the work of Tacti-
cal's mediums and fighter-bombers against bridges,
rail lines, an6 1IT thet made STRANGLE a success.

Just how much of a success STRANGLE had been is a matter to which

we oust now address ourselves.

VAF History, Vol. III, p. 381.

4- i
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IV. THE CFFECTS ON GEKMM SUPPLY

• Appeared to the Allies

It will be reciled that the original interdiction concept for

STRANGLE had been based on the assumtion that mssive air attack; on

the eney's supply system could rmke a ground offensivt unnecessary or

tv" it into the mere purnuit of his withdraing armies. This concept

was retained until It became evident, near the end of STRAMCLE, that

things were qot working out as hoped, and that a full-sca.e ground and

air assault on the GUSAV Line would be required. Henc.forth the icj

pression was -iven that STRANGLE had bm-n planned from the start as the

"preparatory phase" of a continuing interdictics cacoalgn Vnd that Its

purpose had always been to assist the forthcoming ground offensive.

Its spon.ors Oreferred to forget that they h-d evet enttertained the

nction of STRANGLE as a self-contained operation which could in Itself

be decisive.

Disr"arding Lha important conceptual differences bct-seen the two

phases of the interdiction ca4palg-, M.A.A.F. officers understandably

baW- their appraisal on the overall results of the entire campnaign, as

they appeared at the end of DIAOELM, Instead o, trying to separate out

Ahat Interdiction had accomplished before the ground offensive was

launchei. As we shall see, this makes the M.A.A.F. accounts, as well

as the subsequent historic: based on those accounts, a less than satis-

factory source for assessing the results of STRNGLE alone.
For our purpose, howiever, such an assessmenlt Is needed. Alth•ough

the original concep,., for STRMIGLE was disavowed, this was a imtter of

eedier-:y rather then conviction. The concept reflected a deeply

Wld Welief that has had a lasting effect on Air Force Interdiction

doctrine. The results of STRAIIGLE may piovide clues to the vialility

of tOh concept itself. as distinct from its unsuccetsful application

in this particular instance, which could have been due to circumstonces.

Pages 18-20, above.
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Another Ivortant reason for trying to Identify the effects of

STRANGLE Is that it was one of the few tactical air cam•aigns in World

War Ii In which it is possible to observe the ret•ults of air interdic-

tion alone, undiluted by the contributing effect of o.her arms. Dur-

ing the OIAIJEJI phave, h.llied artillery inflicted hcawv destruction on

the same k;nds of comwunication t3rqets--ro.$ junctiots, moving traffic,

and forward depots--that were also singled out by the fighter-boners

shortly before and after the ground offensive began. This mwkes It

difficult to sort out the result.; of the joint effort, even though the

fighter-_lombiers concentrated on targets thout were beyond artillery

range, and each service tried to keep its .xm box score of results.

The M.A.A.F. assessment of the STRANGLE results would have been

more helpful if its authors had applied their own criterion:

The estimate of the success oO the aerial phase of
this combined overation depends therefore upon the
extent to which shortages were actually created up
to th* tipe. of the Allied roimd Offensive.*

Unfortunately, this prescription was not followed. The hI.A.A.FV

accounts speak of the "collapse of en.•y supply" duirin DIADEM, which

they attribute partly to the delayed effects of STIMGLE, but have lit-

tie to say about the supply situation before DIADEEN, beyond ad~Ittti,-•

that It did not become critical until the ground offensivs =s- si'w-Qv.

in discussing the effects of STRJGLE--Insofar as any atttapt is imed

to separate them from those, of I1ADEM--the eii- Is all o. the da-

age Inflicted upon the enemy's transport system and not on ,%a: thOl

did In wit!. oiding supploes from the Germn arnties. The former ws

undoubt'edly easier to ob3erve ana to -issess than the latter.

In recounting the dasege that ST•AWGLE had Jont to the envty's

transport facilities, M.A.A.F. could Indeed point with pride: "...

the nuoter of cuts [of italian rail lines)] vlsting on any particular

day rose steadily from an average of 25 at the end of Kscrdh to an aver-

age of 75 by mid-i-ay... On several days In Kay the -nAuer of claimed

I*..'A.A.F. Target Section, Aesaesmant of S, 1  and D KTA 0 .A.A.F,
Report, V1I, Tab '1bt." Italics mine.
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mnd confirmed cuts ecceeded IGO ... at no time since 24 M4arch did wly

through traffic reach Romi. Host of the time traffic was IntorruptedI 125 miles from the capital..."

In the eyes of the M.A.A.F. observers the breaks in the ra4l lines

had a bonus effect that my have b6m even more Important thar, the dis-

ruption of rail traffic which was t:he Intended objective. The Germans

were forced to use their already itadequate motor transport to trans-

ship supplies between the cuts and even to move troops and supplies

over longer distances normally covered by rail. This provided a new

and lucrative target system for the Allied fighters and fighter-bomisers.

M.A.A.F. concluded that the depletion of the enemy's wotor transport

capacity as a result of these attacks, both durinq STRANGLE and DIADEM,

had critically hampered his supply movements during the ground offen-

sive and thus had Deen a major factor In the defeat of the German arwies.

This conclusion is shared by the author of the official Army Air

Force History, who paints a vivid picture of the traffic stagnation

caused by STRANGLE:

Well before the end of STRANGLE the ral; lines were
in such bad shape that most movement below the Pisa-
Rimini line was by motor transport alone, and a large
part of that was ovcr secondary roads. As soon as the
Germans began to shift from rails to roads Tactical's
fighters and fighter-boebers. bonbing and strafing,
ripped into the enemy's motor transport. By II May
they had destroyed an estimated 800 veihic'es and daer
aged close to 1000. Although the ýGervaans supplemrnted
their own WVT with 5everal tthousand req:aisitioned Itat-
ian vehicles (whose drivers proved to be distressingly
unreliable), by the end of STRMSLE the destruction
wrought by UAAF's pianes, together with Ovei-jSe and
inadequate r2poirs, had taken such a heavy toil that
the enemy's road transport was ir.capable of handling
the d•-amnds of both tho forwrer and rear zones of
coF-munication. Nor could he ivrove the situation
by an Increase in coastal shipping, for PiAAF's at-
tacks on ports and surface craft had reduced that
type of transportation to an untimportant min'u.

AAF History, Vol. III, pp. 382-383.



rie dampg to the ene~sy transport system, which is given ~c

prominence In these accowxts, undoubtedly eut d" tha a.munt of sup-

plies reaching the German urmies. 8ut how great that reduction was,

and now much the domae" that had been Inflicted "woeli before th* end

of STRMdGLE" contributed to the alleged breakdown of Ome eE~w's rtup-

ply %ystem during DIADEM, are different matters.

Damsage to transport facilities Is not readily translatable into

zupplies withheld. Cuts In rail lines can be repaired or by-passed,

rolling stockc can be replaced, alternative means of transport can be

Improvised, and what Is available can be stretched through more eco-

nomical utilization. Moreover, the need for transport Itself can be

reduced through stricter rationing of supplies already in the combat

zone and by drawing on the supply cushion held In Army depots. All

these measures and mny others were taken by the Germans, who had be-

Li cowe post masters in adapting themselves to disrupted lines of corn-

municacion.

if the enemy's transport system was really in such i~cx shape be

fore W~ADER, as "aInted In the AAM History, how was It able to deliver

the LOOO tons a day which M.A.A.F. believed the Germans were getting

all during STANGLE? And was It possible to calculate the net Impair-

men! of the capacity of the system so precisely a; to say t"at although

it was able to handle 4OOO toi-ts a day, It would not be, able to mar-oge

the additional 1500O tons thought to be needed during the fortbceslas

A Offeashie?
on~ thesa "5Ints, ttmuqh directly ralevgftt mider ý%A.A-F.'s Qeff

critsrion, tho oficial 4,wits contain little lsnformetsa. %asre

is )what the qI.A.AjF. Target Settion has to say hi. its AisesspWnt ofI 827~52MOU sand DIM'E?4 about the supPlY Stution of the gar~mG *Mi~es

before the offonsive bega:

Thore is abundoant evtderce that lowtg before OQay
fOWAVOIL A* to the di~rv tIon of EVt"rt Plus
dlrtwt attacks om suPV1Y &PtS th* trom*/ trOWpSI irs stort of food and il1thing. Woh avOtOT fucs
and certain types of heav~y eammmlon MMr Sovem~ly
rgtioaed. Ne~vertheless, it IA Wrhbleb thst SO to"e
0* tht front r.aoined static srd quiet Om enw'
supply situation was not Nhi~hy crltlc"l.
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Wdithi the opating of the offensive, particularly once
the front limzs bazd shifted, It wcas. ironicaly, this
very eMlo~iont of KIlT In plece- of the lonig distant,*
rail transport that appevrs to hty. been the cerdlinil

factor in the coIlapWe of Gemn aupply..

In Italy en4 elsewhere h&4 beuen ration~ed long bofarz STPtM4ULE begn.

The German oeonomy wss alrtt~y strained to tho point of requrinq

stringent conservafloni wasures for ess-ant~a) tipplies on all fight-

ing fronts *s well 4s In the Retch Itstilf.. The 44ruptlen cauted by

SIMMLE mae. the supply S~tustlon le. the ital1w thi~ter more drl

zolt, but sd~ther it ct'g*tW "short~es" d~pftds w the standards used.
V~t Lth Alies, In thei r obudanc, Iterreted as shorta~es myv have

bow iwtrely the fru9s1 stwiderds thfi "twqueha baan ý&-c~d to adopt

after five years of war&.

The official WA History Is equally profte to shift aqftsis frmo

Owe ,upply situation Weore DIA&Dl to the dealsed effects of STAMMEI.

as thty manafested thmseives during the grtwid offerisive:

The first point to rote is that the ultimate objec-
tive of STRANGLE, which was to make It inpossible
for the enemy to maintain. his armies south of Rome,
could not be achiieved until the Aillied armies In
Italy forced him into a real battle... But as soon
as the German7 were involved In a major fight it uas
Immdiately evident that SThIANLE had fully accom-
plished Its purpose: the interdiction of supplies,
the cutting of rail lines, and the destruction of
iwtor vehictes had so crippled the enem~y that he
spstdily used up his stores and motor transport,
lost his mobility and had no choice but to retreat.
The e~ffects of STPMCCLE then. turned an orderly with-
dr.wel Into a rout.*

'This apprwe~h of *mursit makes It Impossible to separate the

STRMIGLE rosults firm thosw. of ttm evqn more intensive Interdiction

caw~pign wi~gd during DIAMN~, let alone from the effects of the

gvboid 'Offensive Itself.

AM 0story, Val. 191, P. 3g

burirn OIAIICli M..AF flow close .to 73,000 %Ortes nwf dropped
515 to&% of bai~z, *s gafm;t 6,WD0 sorties and M000 WMn of boi*S



if we find these aw*.oiiaits of th*s STRAKILE resufts les Osns-0t

factory, a! lo-ornce must basme - for the fact -that the authors, thoug

obviously sincere In thimr efforts to be objectivb. ve- nor. exactF

disinterestod obser,**rs. tf they ýPrv dlsavpointe4o In whist had bza

accostohIshead prior to the greunA offt-,Wve, it woukd have been only na-

turot for them to pass lightly ovar the results of STRA1IGL and cmn

trate an the ot ri but t-'nddeterm1:ab le hogh !t was--that STI AGLE
had nade to the spectacular suce-ss of OWEN~I.

Raigbetween the lives of th fiilaccounts, afair itr

prtation of the authors' real co ciusloes, so far as'^SThIMMOLE ItselfE was concerned, might run as follows:

o SThANGLE disappointed 'Its sponsors in that it did not achieve

its original objrzctive of reducing below the essential minimuq?,

the supplies the Germans needed while the frent was Inactive.

o Although the damage Inflicted during STRAHG!E on the eniamy's

roll system did not have the hoped-for, im-sediete effect w his

supply situation, it had a delayed and indirect effect that hzd

not been anticipated. By for~hin the Gern-ans to substitute

motor transport for 7alls, It caused scarce trucks and motor

feel to be used up and exposed to Allied e~ttack. ThM resultirng

sOertag* of motor transport was a primne factor in th "collapse"

of the German supply system during DIADEM4.Io STRANGLE d~d create supply shortages of various kinds -and re-
duced German anunltion stocks to 30 days supply and fuel stocks

to 10 days supply. These shortages wera not critical until tbt

ground offe isive began.

Freely translated, thl~s means that the hope that the Germans could

be defeated by air action alone was not fulfilled and that It required

a combined ground and air assault (0IALDi1) which STRANGLE was to hcve

made unnecessary.

While most M.A.A.F. officers may have been reluctant to ackit the

limitations of inter-diction. even after the event, at least one

during SARL.Tef~ tonnage droppe3 an inter-ditction targets
alone was 38,2 00 tons during I3IACIEY- and 22,5001 tons during STRANGGLE.
Narrative, pp. 202-203.
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participant not only admitted them freely but had predicted them halfway

through STRANGLE. He was Air Marshal Slessor, General Eaker's Deaputy,

whose report on the interdiction campaign and whose role In getting the

STRANGLE directive changed were mentioned earlier In this p-aper.

Ot, 16 April, the Air Marshal, "having an Idle moment,'- reported his

6; impressions of STRANGLE in a personal *ttter to the Chief of the Air

Staff in London. The letter deserves to be read in full, but can only

be summarized here briefly. Even at that early d6te, it was evident

to Slessor that despite the damage done to the enemy's railroads ond mo-

tor transport, the Germ&n armies were not hurting for supplies aui even

managed to build up their stockpiles in the forward depots. He attributed

this partly to the bad flying weather in Italy during February and March

which permitted the •ermans to repair damaged lInes of communication and

move in supplies while the Allied air forces were grounded. He also re-

marked on what he called "the unsurpassed capacity of the Hun's Q staff

to keep him suppl led in almost impossible conditions"--a capacity they

had acquired the hard way, through long experience in deal!ng with dis-

rupted LOC's. As we shall see, the Germans managed to keep up the flow

of supplies even during the good flying weather in April and May and to

build up the stocks in their unts and depots so as to provide a cushion

against the period of heavy fighting that lay ahead.

Among other important reasons for the disappointing effects of

STRANGLE on enemy supply, Slessor mentioned the frugal living standards

of the German armies. By doing without the luxuries and amenities that

were regarded as indispensable on the Allied side--USO shows, coca-cole,

.. otorized transpo;ruation--the enemy wzs believed able to subsist on some-

thing like one-fourth or one-fifth of the daily tonnage required by an

AllI led force of the sawe size. The excess capacity of the German trans-

port system, coupled with the difficulty of stopping night traffic by

small coastal craft, was another miajor factor cited in Slessor's report.

R jt In his opinion the crucial point was that German Ingenuity

In maintaining the necessary flow *? supplies during STRANGLE worked

Set footnote, p. 8. Also pp. 18-20, above.

• *Slfs-r, Pp. 570-577.

* 4



only because In this period they wer'e not forced te e-xpand fuel ar.d
ammunition. While he acknowledged the need of Alexander's armeis to

rest and regroup for the forthcoming offensive, N6' felt that they wouldl
pay dearly for this prolonged periovd of inactivity. By husbanding his

st~plies during these two months, the enemy would bt able to "uccm~ulate

enotigh, if "ot to take the offensive, to offer a vigorous defense that
could make the AiIPIi assault a costly enterprise.

This last poi ~c alone goes 'far to explain whry Sir John Slessor

had given up his earlier hope that supply denial could be achievevd

without the veed for ground actioft that would impose heavy consumption

Oht the enemy,. And in ab.-wrdoning this hope, he also had to change his
belief In n'teroictlon as a self-contained operation, divorced from a

ground offensive. But his mind was too flexible to fasten on supply
denial as the sole objective of interdiction. He was aware that air-

power could make_ a possibly more important contribution by denying the

enemy &role% their power of movement while under attack, when mobility

would be at a premium. Some of his thoughts on this broader subject
were Included in the report to Sir Charles Portal and in a subsequent

paper he wrote for General Arnold after the fall of Rome. They willIi be discussed elsewhere In this study.

Who&a the German Records Show

If the contemporary M.A.A.F. accounts of the Germn supply situa-I tion were fr*,.sentary and, as will app'~ar presently, wide of the mairk,
this is altogether understandable. The damage done to the enemy's
tsawmport :-,.st~rt could he confirm~ed throuqh direct observation after

the area had been conquered. But what thin dam~ge msant, in terms of
supplies withhold, had to be deduced and pieced together from the in-

thowfft, Thse present soction Is devoted to tht results of STP.AUGL

In tems of the objective sought, which was supply ilenlal. The dis-

to pursue. dekerw's a fuller trewtaent than could be given to It at

this place in the narrative.



usually are llsiated to a wo~s's eye view of the situat~on. f~t Is to~

be nrgrtttd, however, that this somauttat uncrftical acefew~utee of

prisoners' tud e%~ about su~pply 11sh-ntrues" also found Its way into the

official Army Air Force History pudblishee reany ytars later.
Since the and of World War I I as variety of German sources hasI

become available In thot form of conto~orary qtrcrten'aster records,

war diaries of the units fighting in central Italy, transcflpts of the

post-war Initrrogoton, of Germnr cow~xders Involved In various cact-

paigns and suppleantarj' accounts prepared by th,-m for Owe U.S. Armr'

Chief of Military History, as well as book-length memoirs by hg-rank-

ing German officers.

The outstanding fact to exerge from the Gerwmn records is that

oped Ithe ~wist of the ofesvand especiallyduringthe Gernne

retreat after the CAESAR Line had been breathed In the first days of

June-. Sut these were due to distribution dlfficulties and not to a

shortage of supplies In the theater.
The G-4. In the Chief Quartermaster Section of Kesseiring's Army

Group Headqu~rters gaiued up the supply situation existing at the end

Of 'Ay aSS foIOWS

Through the above wmtioned maoesures to arrive at
the higtiert possible transportation efficiency and
by using all fo-rces to the utmost degree, It had
always beorn possible for the Arm~y Group, untilI the
begirming of the withdrawal fighting, to gliace at
the disposal of the araies the necessary means for
their plan of action in ample time and In suffict-
ent quantity, despite the In-creashig critical trans-
portation situation, The amaworltion situation waz

*To the bast of wf krowledgo, the first systematic usm of such
records for an analysis of STRA*MLE was made by the OffiCe of the As-

sistant Chief of St~f, Studies and Analysis, He"a.quaarers, UnitedI
States Air Force. The results were publ~shed under tht title: The
Ektptainty of p Kat.# )?*aRu~t* of an tnt et'cotjp"Cft aign,, Saber
Measures (Alpha), Decafter 1969. The st-.'dy was donet under the direz-
tion of Ar. Robert E. Scho*altz (AVIJCSAR), w*& generous~y made his olu-
minous "Cato tank" and other source material avei labia to the author.
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decidedly favorable; on the other hand, the gasollne
sitqatioib, though still foir. required economical mail-
agewwnt. The ration situation was assuree

But opposod to this general supply of~ vt rmles pic-
tured as adequate during during the defensive fi~ght-
ing, local combat areas suffered' from lack of aiwruui-
tion, gasoline and rations as a result of difficult
distribution to the units, caused by the nature of
the fighting and especially by'the extraordinarily
strong influence of the allied air force day and
night.*

It will be noted that the conditions just described were those

prevailing during 0IADEK when heavy consumption was imposed on the

enemy and when his supply system was under both air and ground ati

tack. The supply situation prior to DIADEM is rariely mentioned in

the German records for the ~iiple, reason that it presented no problem

at that time. The disruption of the transport system ditring STRANGLE

did create great difficulties for the 'erman support service, but

they were not insoluble and did not keep tht sdpplies from going

through. The Geriman officer in charge of the Italian Transport Sys-

tern commented at length on the difficulties created by Allied air

attacks on the railroad network and on the measures taken to deal
with them. His conclusion was:

Traffic within the country had to be further cur-
tailed, movement across the frontler5 had to be
slowed down. Nevertheless, It was possible to re-
pair all these damages within a comparatively short
period of time and In an adequate mapner to permit
railroad operations to continue and the trains re-
quired by the Heeresgruppe [Army Group "C'i to be
move.d tn.**

These two quotations give a picture so much at variance with the

iopression conveyed in Allied accounts that one may question the lvalid-

ity of the authors' conclusions. The monographs from which the quota-

tioos are taken were prepared in 19147 as part of a historical project

by the US. Arory finder which former German officers who had held key

Eggert, Siply~ During Afllied -Offenaisile, MS Ek-128, pp. 6-7.

stange, Raidroad situation., HS D-049, pp. 8-9.



positloo in Worid War it were asked to provide their recollection of

events In which they hmd participoted. Since most of them were given

no access to their own World War I records, it is quite possible that

their memory, after the lapse of several years, may have tricked them

Into seeing the past in a rosier light tharn they should have. ;n the

case of the tw officers concer•ed--one in charge of tht transport sys-

tem, the other holding a key position in supply--it would have been

natural for them to want to sho how successful they had been in over-

coming the difficulties confront'ng them.

But this explanation is too simpl•. The conclusions of these of-

ficer.s are berne out by the accounts of their customers, namely the

commanders of the fighting units, whom one might expect to dwell on

supply difficulties to actount for their rev-•erses in the battle. Yet

the daily enfries in the war di ries of such key units as the G-rman

Tenth Army and the XIV Panzer Corps do not mention any supply short-

ages even during the -heaviest battles for the GUSTAV Liae, until the

latter part of May wben the front began to collapse apd when Allied

air and artillery attacks had created a chai.ic situation on the sup-

ply roads. Even then, the spot shortages were ascribed to the diffi-

cdlty of moving the supplies, not to their lack of availability. Th.7s

is also the themp st-issed in the post-wiar accounts of other opera-

tional companders, from dioision commanders up to Field-Karshal Kessel-

ring himself. In his C*,;cluding Assessment, the Coimwander-in-Chief,

speaking of the peri • .5-18 My, stated that "the supply situation

was satisfactor.."

Even under the extraordinarily difficult conditions created dur-

ing the German retreat, the troops did not seem to be lacking essential

supplies. One off the officers close to the scene, the comrk-nder of the

26th Panzer Division, recountied sone of the harrowing details of the

retreat over choked mountain roads from ýrosinone to the area north

of Rome (1-5 June). Yet, "Despite of all difficuities the supplies

for the Division were slays on the spot on time so that the trocos

Generalfeldmarsc•ell Albert Kesseiring, The Carv a, in Itat.,

Par;. Hi, HS C-064, . 4t5.



were able to cross this particularly dangerous sector without comlttely

getting out of order.'

Since these accomnts all deal wlth th.- periI -+Ile the ground of-

fensive was going on, they bear on the results of Ai7RANCdE ,,sly Insofar

as the air attacks during the "preparatory phase" are supposed to have

so weakened the German supply system that it "cot liapsedl under the de-

mends wade on It during DIADEM. out there is no evidence in the Ge•rn

records that this had been the case. The supply difficulties the t4ir-

runs had to surmount, which were enorwous, were not due to supply

shortages but to the problex: of distribution 1ithim the combat zeme.

Fortunately, on the subject of the overall availability of sup-

plies we need not rely on personal re*InIscences but can look at the

conteqporary German Quartermaster records. The critical items we,-e of

course wimunition and fuel. The charts on the followi.'g five pages

(Figs. 2-6) show at a glance what the supply situation actually was In

the T*nth end Fourteeoth German Armies, both during STSMLE and during

the first half of DIADEM. I". daily figures from which the charts

were drawn will be found In Appendix A.

Let us first look at the picture so far as asymuition Is concerned.

Up to the beginning of DIADEA, ammunition stocks in the two Germn ar-

mle; shoved a substantial Increase, from 32,743 to 37,456 tons, despite

the tre~sport difficulties created by the STRAX4LE attacks. To be sure,

sounItIon exprnditures during this period were low anc1 evidently less

than the amount arr.ving at the units and depots. What Is even more

rmarkable Is r "ve.v Insiqnlflcont reduction In overall amuni-

tion stocks dut -y fighting aft-r DIADEM_ began, wtn •v*r•p

General der Panzertruppen rreiherr v. Lattwitz. The DVZip t
ofte26th Pemzr Dfiuiein f~rcw 15 Mry 1944 to 12 truly 1944 in ItaZy,

KS D-312, p. 12.

nThe figures were cbtained through the courtesy of Mr. Robert E.

Schmlitz. of v4e Office of the Assistwnt Chief of Staff, Studies and

Analysis, 14eadqaarters USAF, who had them transcribed from the origi-

,i "erman Quearteravter records available In microfilm at the U.S.

kationai Archives (see footnote, p. 45, above). They were not verified

by the author. Some of the fuel figures were converted from cubic me-

tars to metric tors, for the sake of bvtttr comparability.
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dliy amwItlmon eA*ot4tures wre around four or five tims of What

they hW band anleg STRAiKLE.

As cee be seen from the suxmry in Table 1, below, total ammS-

tion supoftes wtallabie to Kesselring's emiles rose durlnq STRANGLE

frmm 32741 tons; " 15 March to 37,156 tons on I11 May whe the ground
offsfitet ben. Yet by 30 fty, the be.Inninq of the precipitate Gar-

mtn rmt•rat, total aamultion supplies had shrunk only to 30,565 tons,

or less than 7 percent below what whey had en at the start of STRIGLE.

Since muwItion c•nsumption for the period I1 to 30 May totaled alemst

170•WO tons while the available stocks dvtllned by only 1000 tons, it

is clear that suplpes continued to arrive even durN D;ADE, Wn were

still sufficient at the end of May to sustain 30 dams of hefvy fight-

Ing. (There w•re only a few dcys In Vay whe dally constuptlon ex-

reeded I00 tons.?

Table I

AIUWNITION SUPPLY IN DEPO"T AND UNITS OF THE T•T JAM•
FOURTEENTH GERMMN AMAIES AT THREE KEY DATES, 134$

(In mtric tons)

15 MarchjllI Kay 30 May

Tenth Army13

Units 7.51;1 9, 98 9,360
Total 165891 18.102 17,580

Fourteenth Army
Depts4,381 3.965 3,344
Units11,071 15,389 9,641

Total 15,852 19,354 12,985

Army Group "C"
Depots 3,761 12,069 11.544
Units 18,982 25,387 19,021

Total 32,743 I37,456130,565

Source: See Appendix A.
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So far as the %Wppi 4% of autwoatyv fuel 'nre conerned (Figs.

and 5), %a kwn that the Geramms were In a tight sti~tion and had to
practice drastic economy Rmaures. This is also sheim by the fact,

Illustraed In the tharts, that the bulk of t!- fgel was hale by the

units and aply small akw~ts ware In. depots. It Is probt~bla that the

fuqwl donots were used xvinly as reservoirs to facilitamt distributlioi
of Inccairn supplies, &fW that fuel was kept there only until it could
b% picke up by tha fr. supply columns. tRevertheles3s, the available

fuel supplies sw t-0 have Provided a fairly comforvabilo cushion *11

during STRANGLE. Tiny showed a sharp decline twhn D)IA#14 began, but

even at the end of lAay the stocks In ths -nits ked not yet been ex-

hausted. Though the ftiel s~tuaticn obviously %as leas reassuring than

tkh* amoliton situation, rseither can be heN accountable for th* Ger-

men defeat, With wes accompV~shed while there were stil) sufficient

supplies of both at hind. The difficulty of moving these supplies In

thoe midst of heavy fighting to the right places at the right titw was

a dIfferent matter that had little to do with the total awnts avail-

The charts aimo show that there were marked differences betwee

Tenthwihbr the butof the attack, remained faliry sed

whilt3e G o h Fourteenth ý;hmftd a sharp decline that bp hr

its sector o efront wa till quiet, prior to the break~out f*

the Anzio beachhead an 23 May. Anothar p*uzlift featuv it the bu&ild-

up In the automotive fuel stocks of the Fourteenth ArM during t~he

-last three wkofSTPANCLE, whereas those of the Tenth were subst*"-

tially reduced In the sane period. After DIAM-E4, the Fourteenth agoin

show's the same early and sharp drop in fuel supplleý; that wee noted In
the case of *rxmition, with a relatively smaller decline In the gmocks

of the Tenth.
It Is easy to understand Wt.y the Germans gave highest priority to

the build-up of ammunition and fuel stocks during STRANlGLE since theyI
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know that a major Allied offeasivv was Impendirm. lut why did they

pile up more amwnition, "n aspecially more of their precious fuel,

In th* Foutireenth and not in the Tenth, whien had to d-hfend the l--

portent tQ$TAV Line? 1Wd why did the stocks of the Fourteenth begin
to decline before there was any fighting on that sector of khe fro'00?fTfm differen-cas In the supply levels of the two armte;s art diffl-

cult to account. for withtout a great deal more remer-th thean was possi-
ble to dio for this study. but they seem to have been the result, of

deliberate decisions by the German comand rather thain of supply dif-

ficuities created by the Allied attacks.

one might speculate, for Instaitm, that thes reason for f~orfrwg
the Fourteenth Army in the build-uip of supplies pr~or 6.0 iAMI "as

Kosselring's misreading of Allied Intentions. Wde krx~ that Garierall

Atex.-aner' s deception plan for OIAKHI had succemded brilliantly 1A

convincing the Germran com~nder that the Allies tare planning aiothner

ampihibious landing north of 1,4me, probably comirfed with ##' airborne

assault an his rear area, and that the attack on the 6MITAV Oft wL%-*d
be vainly for the purpos* of pirming down the German formes tharf'.~

this had Indeed been the Allied plan, the ~sin burden of d~eq.nst wauld

have fallen on the Fourteenth Army. This is why KesselrIng hold ht

mobile reserve divisions in thvt sector where they woud be Ar. i,0er

proxisaity to the- likely spots where the Allies ieight lind. And since

they would have to imise qu~ckly In order to rapeel a landing It vo*04
have beea, reasonable tc provide the nor,,ussary fuel strci.s in zdVaftce.

it could be a possible *xplanation for the Increase Int-. ftm)oup

piles of the fturte-enth fxre- during the Uste pat of eSP4IMiz after

Kesseiring had caonvinc*0 Mmelef tkot this wcz what tha wiie ere

Inteanding to do.

Kesseiring's reao:7rnqn was not shared b~y CenercO v.
the conandiar of the Tenth Army, hior by the lattet'rs ~r~ee e
era] v. Sorn4*r, whe ha;;d Saft =n Out ondin9n reCOrd *es 1 cbrP*
In the defernse of the GV$TAY Line. V. Serojer corroctly th-a~
real AI11*d attack plan butt was revestedly OveMulW ýn his
for ralnforcemaxts and SuPplies to strengtqOM tdat hc fightSY -

ered to be zh* matn front.
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By his oa &&Isuion, the Field-Marshal stuck to his conviction

for a few days after t.he attack on the GUSTAV Line had begun. He st"ll,

expected an Allied landing elsewhere and wes therefore reluctant to

commit his reserve divisions. It was not until 1L May that he ordered

the 26 Panzer Dv!slon transferred out of the still quiet Fourteenth

Army sector to the Tenth Army. which was flihting superior Allied forces

and had no reserve divisionis of Its evni. Another reserve division (20

Panzer Grinadler) was to follow a few days lator. It w& t: t-_lnning

of frequent tranifers of units or parts of units between the two arm-

Ies. The movammnt was not all in one direction; exhausted divisions

that had fount in the GUSTAV Line vere withdrawn to quieter sectors

in the north or on the Adriatic for rest and regrouping.

The transfers of units out of the jurteenth Army during the first

-two oeks of DIADEM could account for the reductIon in its supplePA be-

fore the fighting around Anzio began. It could also explain why the

supplies of the Tenth Army, which had been heavily engaged from the

first, showed no greater decline than they did. It sees likely that

thO ammunition, ftel, and other supplies that the transferred divisions

carrled with them were deducted from the quartermaster records of thx

Fourteenth and added to those of the Tenth. The consump.ior. of fuel

in the pracesn of moving down to the GUSTAV Line must have also con-

tributed to the early drop In the fuel- supplies of the Fourteenth.

While It is onlif possible to sp•culate on the tactical 4ecisions

that could havt resu'ited In the supply differences between the two

armies, they sew to offer a more logical w'planation than the assump-
tion that these parti.ular differences could have been caused by a
shortage of supplies or transpert.

The German records discussed so far have shown the supply situa-

tion in overall terms. They have not enlightenied us on the shortages

_ in s*ecIfic item, such as 'eavy amunition, which the Allied accounts

CAfter both fronts had betow engaged and the fighting developed
Into a war of movemnt, changes hJ--d &o be wale In corps and army boup4-
aries, with correaponding changes In the assignment of divisional and
samiler units to different commands. This adds to the difficulty of
keeping track of the units and their s%-liles assigned to the respec-

-~ tive armles at any given tue.
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claim to have occurred '1el I Wore the end of STPAUGLE." The War
Diaries of the Tenth Army and of tO XIV Panzer Corps do Indeed mentlon

temporary spot shortages of asmunition, fuel, food, and other its,

generaily in Isolated units that were fighting in epsed positions

and were difficult to reach by sWply columns. These references, how

over, oal relate to the period after the ground offenSIve had begun.Tht first mention of amunition problees in the Tenth Army War Diary

Is In Its Situation Report for 16 HKy:

*am~ition situation In LU Corps [on the German left
%i-ing, in the mountaktous Cassino area] Is tenuous be-
cause of novemnt difficulties created by constant
fighter-bomber attacks and destruction Qf roads.*

There are similar references In subsequent entries, but all de-

Elcribe the shortages as temporary, laJsting a few dsys at the most. The

cause Is usually attr I buted to air attacks ond the blocking of road& by

air and artillery occior carried out during DIADEM. There Is no men-

F tion of sonmitlon shortages, other than the need to ration expendi-

tures, during STRANGLE. Neither Is there any lndicatfon In the later

entries that the difficulties occaslonalwy encountered during DIADEM

were related to the effects of the earlier STAtGLE attacks on the rail

network.

The daily Amunitlon Status Re-ports of the Tenth Army, sottwnq

types of ammunition, allowed and on hand, in the individual divisions

and depots, offer partial confirr .otor that at least up to 20 April

S•there were no critical shortages In any items. A comparison of the

Amuniticm Reports for I April ard 20 Apri1 shows that there were no

Army Diary, p. 85.

Appendix A, Tables •, S. The AuAmintlon Status Uports are
part of the enclosures to the War Diary kept by the Operations Branch,
Headquarters, Tenth Army (KX'iegatcebuch 06, AbtZ.j. -Id, AOX 1c). The
Diary itself Is complete and includes the daily Situation Reports for
the entire period of STRANGLE and DIAkJEI. The Amunition Status Re-
ports, however, are only available through 20 April. The records of
Tenth Army Headquarters had to be dug out ot the ruins of the Opera-
tions building when it was destroyed by Allied bombing at the start
of DIADEM. it is evident that some records coulJ not be salvaged.



significant changes In awmunlz n allowances, or shortfalls aqzl)it al-

Ilances, between these two dates. As of 20 April, some divisions had

overages in certain Items. There were no major reductions in depot

stocks either, except for one particular depot ('•M=1v ,) which was

successfully bomed in early Ap;Il.

The changes that did occur prior to 20 April probably can be ex-

plained by fluctuations in the tIctica• conditions facing dilferent
divisions and by the vagaries of transport into and out of the dteots.
To be sure, STRMHGLE still had almost three weeks to go. it is possi-

ble that shortages In certain types of amaunitlon developed during the

period for %Ic• h we have no AamoItion Status Reports. out If these

shortagts had beeo critical they cert•anly would have been mentioned

In the daily Situatiop Reports which are available for al1 of STRANGLE

and D1 ADEN.

It sees safe to conclude, therefore, that the supply situation
of the Germn aries during STRANGLE was not nea-iy as bad as the Al-
lied accourts would hav*. us believe. Ciltical Items like anminitiot

and fuel arrived in sufficient quantities to increase thO stock lev-

els in the units and depo;s, and there were no spot shortages in In-

dividual items that causeA the Ger•lms &ny real troue until DiAD)EM.

The :TWiLE attacks served to aggravate the problem the Germans faced

later, but they were problem of distr~butle- and movant within the

combat ar"• .d ware not cau-'ed by stoppiaq supplies fom reaching

ce.tral Italy.

*See Table 5, Appendix A.

IA
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V. THE POSI'IVE RESULTS

in the preceding section, the results of STRANGLE were examined

in term of M.A.A.F.'s own criterion: supply shortages created up to

the time of the Allied ground offensive. Measured in those terms,

ad� In tOxe term only, STRANGLE would have to be adjudged a failure.

Even when Aerman cosumption rose steeply during DIADEM and when their

surply system was exposed to both air and ground action, the Serman

anmles did not lack essential supplies.

This negative verdict, however, only applies to the specific:ob-

J@,ctive the Allied almen had set themselves but failed to achieve.

In this particular instance, supply denial t•rnr.d out to have been

the wrong ejjective. Yet, while pursuing that objective, the inter-

dicticn campaign--especlally during the DIAOEA phase and less so dur-

Ing STRAMGLE-achieved something else which was not consciously sought

but played a crucial part In the success of the ground offensive. The

attacks on vital communlcctlon links which were lntendeJd to throttle

German supplies had other effects as well: they severely curtailed

the tactical mobility of the ierman armies, Imposed costly delays on

tim ment of troops and supplies, played havoc with the enemy's

plans and timetables, forced the diversion of scarce military person-

not to a vast repair effort, and created such disorganization in the

cmcbet area that only German military discipline could prevent It from

be I)ing utter chaos.

These were among the real achievements oc interdiction. if its

re, 'Its were judged by other criteria than supply denial, a very dif-

fts,,it picture would emerge. The German commanders, at least, consid-

ered the impaliment of their tactical mobility as a result of the

illied interdiction attacks one of the key factors in their defeat.

What is surprising is that the Allied alrmen--again with some

notable exceptions--did not recognize during or even after the.campa~gn

that they ware pursuing the wrong objective. Apart from the sorties

diverted to air superiority and close support operations, M.A.A.F. 's

mirn effort even during DIADEM was still aimed at achieving supply

:1_________
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denial, as It hMA be throughout STRAW-1E. The attacks on the rail-

its climax. As lateas the end of May, a few days befe,•e the fall of

Roie, HASAr's heavy bombers'mre still hitting marshal ig yards In j
northetn Italy and southern Frame.

The decisico to launch DIAQEH as soon as practicable
caused ýo change in the autivitles of the air farces,
which kept right on hitting lines of comunication.
By mid-April the succets of STRAWGLE had become so
evident that clearly the best contribution which tIe
air arm could make to the approtzdhing ground offensive
was tO continue the program. Accordingly, when the
outline air plan for DIADEM was issued on 28 April,
two of the principal jobs given to the air forces were
siriply continuations of STRANGLE: to keep the G"'" in

its present state of ineffeCtiveness; to maintain the
current interruption of supply lines and by increased
activity so to reduce the suppl!es available to the
enemy's forward troops that they could not possibly
offer sustained resistance to the ground offensive.
The third job, whlch.would only begin with DIADEM,
was to assist the land +battle by normal close support.

in one sense Om entire interdiction campaign was indeed oerely

continuation of STRANGLE; supply denial remained the sole objective
and the enemy's transport network continued to be the preferred target

system. But In the very process of trying to make supply denial more

effective, M.A.A.F. found themselves impelled to modify the conduct

of the c-lpaign as it progressed, by diverting a portion of their ef-

fort'to other types of targts in different locations. It was the un-

foreseen effect of these hpgs that turned out to be the crucial

factor in the Allied success.

We saw that the damge infllcted on the enew,'s rail system dur-

ing STRANGLE had forced him to supplement rail movement with motor

transport. This "de road targets--road junction3, road bridges, and

moving traffic--lucrative objects for attack, especially for fighter-

bombers flying armed reconnaissance missions. In the later stages of

STRANGLE and during DIADEM these targets came under increasing attick.

- AAF History, Vol. III, p. 386.

IN
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The other important change, partly connected with the above, was

that more of the air effort was shifted from the interdiction zone north

of Rome to an area closer to the front, where the lucrat;vA road targets

were located. M.A.A.F. noped that the attacks on supply lines 'I the

forward area shortly before Intensive ground fighting was resumed would

have a more Immediawe effect on the supply situation of the enemy's

front line troops, and would create critlczi shortages that could not

be overcome in time to meet the Allied assault.

What was not realized at the time was that the ,destruction of com-

municatlon links in the forward zone--especially lateral links between

different sectors of the front--would have a far greater and more im-

portant impact on the enemy's ability to move troops than to move sup-

plies. The road capacity needed for troop movements is many times--

maybe as much as six to eight time5 as Sreat--.s that needed for

resupply. Road interdiction was therefore relatively less effective
in stopping supplies, and moreover supply movements were not the en-

emIy's most critical concern. As we saw, the substantial supply cushion

maintained in his forward units reduced his dependence on resupply.

The growing impairnent of the enemy's mobility manifested itseif

in his conduct of the land battle, but obviously cannot be assessed in

numerical tervs. hor is it possible to separate out the part contribu-

ted by STRANGLE. The virtual paralysis of movem-nt which played such

an important role. in the German defeat was the cumulative result not

only of the interdiction attacks d-!ivered during both STRAYIGLE and

DIADEM, but also of the effective Allied artiliery fire on road targets

and other objectives in the conbat area.

The Effects on German Nobilizzy

The M.A.A.F. coarders of course realized, some more than

others, that the creation of supply shortages was not the only bene-

fit of the interdiction campaign, though it remained their principal

objective. They welcomed the fact that the damage inflicted on the

J J W. H•g•;ns, MHitcar'i• THe ento and Supply Line J as Compara-
biuie Inter-diction Tý_rigets, The Rand Corporation, RM-63OB-PR, July 1971~.
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enemy's rail network and motor transport would automat;cally inter-

fere with the movement of troops as well as supplies, but they wel-

comed it as a bonus derived from the general assault on the enemy's

transport system. There is no indication that during STRANGLE attacks

were specifically planned against troop movements.

After DIADEM began, however, M.A.A.F. made a dei;be, ate effort

to ass~st the ground offensive by attacking enemy reinforcements des-

tined for the GUSTAV Line. Their main concern was to n-cvent reserves

sent down from the Anzio area from reaching the main front; it was not

to interfere with the mobility of the troops already there. This pre-

occupation with traffic coming into the combat area and not with move-

ment 'ithin that area was what had caused them originally to place the

interdiction belt well to the north of Rome. As we saw, they modified

this concept in their campaign against supply when they shifted to

targets in the forward zone and therebtil achieved 3n unexpected success

against the enemy's tactical mobility as well. But they retained the

old concept in the attacks that were specifically aimed at enemy troop

reinforcements. Yet it was the ability to move troops rapidly within

the combat area that was of even greater concern to the German com-

manders in the field.

One of the most articulate on this subject was the Commander of

the XIV Panr-er Corps, General Frido von Senger und Etterlin, the "De-

fender of Cassino." This experienced and thoughtful officer was excep-

tionally well qual;fied to testify on the reasons why tactical mobility

was so important to the German armies. In a tribute paid to him, the

late Br'tish strategist, Sir Basil Liddell Hart said: "General von

Senger's book is one of the most interesting memoirs of the corrmanders

In the Second World War, and in some important respects the most il-

luminating of all. No other has provided such an instructive picture

of battlefield conditions and the tactical problems of that war."

4i

"From the Foreword by Captain B. H. Lidde'l Hart in: General
Frido von Senger und Etterl in, Hceither Fear nor Hope. New York, E. P.
Dutton & Co., Inc., 1964, p. 5. The book is a condensation of a volu-
minous manuscript General von Senger had prepared for the U.S. Army
Historical Division under the title War Diary of the .taliata

- -
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The XIV Panzer Corps, which af times control led as many as eight

divisions, comprised the bulk of the Tenth Army and had held a long

and vital sector of the front for six months against all Allied

attacks. MLch of the c'ejit for this feat, accomplished tinder very

difflev.it conditions, he-longs teo von Senger's skilHiul m~anagement of

his Inadequatoz reserves. Ani this is why freedom of movement was
such a vital necessity for himn.

As he pointed out, tver. the more populous military powers couid

afford only an attenuated mann'sg of the vast Fronts of World war 1i.

= By 1944, ar'er the enormou~s losses suffered In Russia and North Africa,

In Sicily and In Italy, the German armies were more deficient !n troop

strftigth than~ the number -f divisions would seen to Indicate. Von

Senger's civisions had an averzige front line Infantry strength of 1200

man who !sad to defend a sector 6-8 kilometers wide and at least 500

meters in depth. In some of the less criticai sectors, the division

front was even wider. With the front so thinly defended, it was im-

p.'ssible to hold all point~s agaiinst a determined attack In strength.

va atternatvyus were to fall back on more def~ensible positions in the

rear--which was ýj,-bldden by Hiltler's personal order that "every inch

of ground must be held"--or to rush In reinforcements so as to seal

off the ')rea!kthrouoh and regain tlhe ground lost.

ThtL normal Procedure would have b~tn to sen'4 in units held "n
corps or divIsional reserve for just this purpose. But there were

rA IM ei, riS C09 b.Both works were baised partly on the3
p~rsonal diaries the General kept during the war, and partly on the
official War Wiary of the XPV Pan=-r Czrps.

*As mentioned earlier, thcre wer.~ almost daily adjustments of di-
visional boundaries and frequenc reassignments of divisions and smaller
units from one ccv'Aind to another. Getteral voon Senger normally com-
manded 6-8 .livislons. He was ordered aQy from the front on 18 April
to receive a decoratio"- f-:ow Hitler and aC.Zend an ideological Indoctrin-
atirnr coutL3ýa for senior ~fier.He As ýione f~,-r a whole month-dur-
Ing the most critical time before and during DIADEI4--and in his absence,
Field-M~arshal Kesselring took all but tw3 of his divisions away and
assigned them to OlfCirent corps cxvwan-es. This had ýae predictable
effect and most of th'i _. -ions haC to be restored to von el.nget after

hersturned to the front 17 May. There sesrms to have Pie" little
rapport between Ken~eiring ;ýnd von Senger, whiose anti-Kaxi views ware

k lio mR ccct 

d suI
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no tactical reserves in the cacabat zone. There was only Q strategic
reserve of two divisions assigned to the.Army Group under Kesselring's
own control. They were not %vailable as tactical reinforcements to

help in local situations.* Van Snger had to improvise reserves by

stripping his own front lines, when it seemed safe to do so, by hold-
Ing on to parts of divisions that had been relieved ani were awaiting

reassignment, and by other devices. He rarely had more than a few
battalions for use as corps reserve and often not even that. His
division commanders followed his example but their reserves were even

smaller than his.
The only way to overcome the lack of adequate reserves in case

of a determined attack was to denude a temporarily quiet sector of
the frcuit *nd rush troops from there to the point where the dangei

was greatest. This meant taking the risk that if the weakened .,ector
should also come under attack, the position would be lost. General
von Senger seems to have excelled at this risky game. His skill in
moving units back and forth from one place t, c.other at the right
timm, ard without losing their comat effectiveness. ws what enabled

h~a to hold his long front with in~awuate forces.

But this had worked only so long ss '-e was able to move units
that often lod no organic mobility of their own between places whose
location could not be predicted in advbnce, and to move them rapidly

enough to reverse a local setback. By the tme DIADEM got under way,
his fr6edom of movement was already Il- ; ad. The Allied Interdiction

attack.• during STRANGLE had deprived 1.. of u'tor vehicles needed for
rapid movement, had destroyed bridges and blocked roads, so that It
was ofter. necessary for the units to move on foot, with their equip-
ment carried in horse-drawn carts. After DIADEM began the situation
worsmed rapidly as the access roads !i the forward area were subjectwd

to constant air attack. This made daytime movement so ccstly that, ex-
c*t In case oi dire nwessity, traffic was cor.lned co the short hours

of darkness. In Ceneral von Senger's o words:

By the f;me Kesselring had released these divisions end #%ey.
arrived plecea" at the front, it was already too late to stave off&feat.

--Z,
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The enemy's mastery of the air space immediately beh1iJi
the front under attack was a major source of worry to
the defender, for it prevented all daylight movements,
especially the bringing up of reserves. We were accus-
tomed to making all necessary movements by night, but
in the event of a reoil I ,-eakthrough this& was not good
enough. Tha.t was what actually occurred in the May
breakthrough. In a battle of movement a commnander who
can only make the taz~tically essential moves by night
resembles a chess-player who for~three of his opponent's
moves has the right to only one.

The critical importance to the enenmy of tacticat mobility m~ay not

nave been fully appreciated in M.A.A.F. Headquarters, v-ich rf~ened

= more conccrned with supplies than with troop movements. But a~t least

one Allied air cormand'er, though equally interested in supply denial,

ý,s fully zware hov *njch the Germans depended on tactical mob.ility.

Shortly after the fall of Rome, Sir John Slessor was visitead by Gen-

eral Marshall &Ad General Arnold at Caserta and was asked by the lat-

ter for his views on the role airpower had played in the battle for

Rom . Slessor responded with a paper on the lessons of the campaign

2: that he prepared du,-Ing Arnold's brief visit. It included a succinct

state~ment why mobility w~s so Important to the Germans:

Above all, perhaps, the. enemiy was deprived, by thie
im~possibility of rapid and coherent movenent, of that
tactical flexibility which has always been such an
admnirable quillty in German defensive fighting--his

Von Senger, lheither Fear ncr Hope, p. 224.

The frequent references in these pages to Air Marshal Slessor

;iay give the inpression that the author considers him the~ only M.A k.F.

co~minder whose vlewý, on it'terdicilon are worth quoting. This 's c~r-

taiiily not intendled. It is simply that Slessor was one of the few
who not o~ily recorded his trenchant observatiins at the time but made

ther, available chrough his Kemoirs. Some of the capabit: U.S.A.A.F.
coymanders in the .heater mtay have shi~rzd his views *Jut did noL happen

t(o. express them in easily a~ccessible sources.
On the subject of tactical qiobili:cy, however, it seer-is ..ntikely

that Sirssor' s recognition of its importpnoe was widely shared uy his

fellow ctcninanders. If it had been a h'atter of 'ii.ely concern in M.A.A.F.

Headquarters, one would expect it to have found its way into tho con-

te?-por,,o Mi*A.A.F. accounts or ý.,se subsequent hWstorices, where there is

little or no mention of it Nor is there any indicat~ion that it infilu

en-ced thie choice of interdiction targets before or during DIADEM1.
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ability to pick up a battalion here, the contents of
a leave train the:'e, a machine gun Abteilurg from one
division~ and a couple of b~atterles from an~other, and
fling them in as an improvised battle-group to save
a local situation.

The war diaries of the Tenth Army and the XIV Finzer Corps at-

test to the success the Allie:; had in blocking vital access roads

that were needed for the movement of troops and supplies. During the

first weeks G: STRACGLE most o.1 the reports of damage done to bridges,

road junctions, and -ýzher important obj-,ctlves came from t:he Comander

of the Army Rear Area (Kori~ck). The damage inflicted in the forward

area during this period was attributed mainly to accurate Allied

artillery fire, aided by spottcr aircraft which, in the absence of

effective Luftwaffe opposikion, could operate unhindered over the
j ~German lines. In the last weeks of STRANGLE anid all during DIADEJI,

howvever, when M.A.A.F. had begun to shift Its interdiction attacks

nearer to the front, there are almost daily entries. in the diarie~s
of the frantic effort to keep traffic moving in the forward area.

The problem soon beca.t-e so difficult that oti 15 Mav. the War-

Diary of the Tenth Army noted the appointment of a "tough" M1.. offi-

cer with motorcycle pattols to police and expedite movement on the

roads. Shortly afterwards, when the. front had to be withdrann, fi~-st

tu' the Senger position an~d later to the Caesar Line, the job had got

out of hand anid regimental co.1..anders had to be designated as roz4

controllers tc keep traffic moving on the choked roads.

A few excerpts from the Yar W~ary will convey the picture:

16 May:. "Ceaseless air attacks day and night on all access roads.
Heavy fighter-bomber support for enemy ground forces..."
"Ammunition situation In LI Corps is tenuous because of
movement difficulties created by constant fighter-bomber
attacks and destruction .if roads."

Slessor, p. 564. The full text of this rem~arkable paper is re-
produced In the book (Pp. 580-584.). Though written immediately after
the camtpaign, it has stood the test of time muct% better than some ac-
counts written later.

All entries are from the Daily Situation Reports of the Tenth
Army under the respective dates.
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17 Key: "Our side is hxt'dkeppc because unable to counter local
break-ins or breakthrouighm with reserves or troop rede-
ployment. enemy air dominates the battlefield and attacks
ev-ry siovement, day ond night, through bori'~ng and straf-

18 hay: "With strongest fighter-boq~er support and heaviest artil-
lery fire, erowmy inediately smashes any mnovement In our
lines ..

"Constant, unremitting AlliedJ fighter-bomber activity
wakes movmment or troop deployment almost lq)OSS~Ible,
while enemy can move his reserves freely an~d without
hindrance .. I

22 May: "Tenth Army again suffered today from~ eff~cts of aenemy
air sup.-eascy. In addition to strong fighter support for
enemny ground , 1rck, ',rge fighter-ho'~er ond boseber for-
mations attac. our access roads, especially where theyI
knew our redepfoyments from left to right Army wing weere
taking place..* Attacks by 20(i-250 bombers effectively
stopped through traffic at Avezzano... Because of vir
attacks no timetable for arrival of units from left to
right Army wing "an be mmde"t
(This last entry was followed by another complaint about
the failure of the Luftwaffe to provide air reconnaissance
oin enemy troop movements that would enable, the cow-&nders
to anticipate the location of forthcoming attacks.)

2k4 May: "Holdng a line has become iumpossible. Destruction of
rodsan bides has rade it difficult and occasionallyA

Iroossible to briog up reserves 4nd ammnition." [The
withdrawal had begun-j

26 Miay: "Enemy tir has further ipcre.ased its systematic detstruc-
tion of all access roads and paths. Vhile heavy' bombter
formations are smashing imp~ortant -d crossings and bot-

jtienecks, fighter-bomabers mnaintaif tastant patrol over
all roads. All daytime movement is paralyzed a-nd the
use of large repair crews has becoene Impoisible. Streets
In Cave, Capistrello and Caroli completely blocked. One
lane of Subiaco road will 4~e o3ade passable by nightfall.
Daytime work )r for~rtifq~ C-position most difficult ot,-
iog to fighter-bomer 3it..-cks oo work crews. Two Italian
labor battalions in Subiaco Pree. fled into hills after
att~icks by bombers and fighter bLW,,-ers.A

27 fty: "~Last few nights traffic virtually ceased sinc~e there
;;re almost noe " jrs or rerouting possibilities in 2he

I t m~y have &pper~red to the tmrmana that the attacks war* sr -
cificelly dimmts4 agaInst ttheir troop redopioymmnts, td this mar
hae" beon the case. But It Is also possible that thety vu-ve Iz.jmnde
against suppy mwomen~ts.

~ - A
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mountaWins. Qulck repair of destroyed roads most diffI-
cult. It#\,tn rtsir crms have fled into mountains
because of bointp. Crps has teen ordered to use its
entgre M.P. co•lutnt i4 to appaint road c*mnders to
supqirvl**i traffic zrkntrol an~d rgeoir of d~in~ged roads."

30 May: "All divis!ons ez=hwtsted, aspec•al)y 3050h oich arrived
without its logistic train. Most divisinns lack hot food
bec•use •1*14 kitchens not available. Despite avaliab|l-
ity of Male supplies resupply difficulties havwýi increasei
since during retreat Corps is dedatht on a Few rwo•ds
through i•ountains which art aisnt ho.'ly blocked th•-wgh
Incessant air attacks.-

T.oe "tries in the Var Diary of the XIV Panzer Corps tell a !51i-Iar tate. The proites created by the destruction of roads and vehl-

ties and the constant attacks on anything that moved were further crNm-

ponded for thd Geran comwnders by the lack of prompt and accurate

InformtIon or ;h3t was happeninq. It might take z unit days Instead

of hours to cove, a short stretch from one sector to another and the

comm•inder ssed6m knew where his units were at any given time. Careful

planning and strict timetables were laossible.

.toreovnr, on top of all their othor difflculties, the Germans had

to •c•ntend with severe cowunication problems. The headquarters of the

Tant' Army was destroyed by Allied bombers at the start of DIAI}EM and

t~e staff was out of contact with the front iirn units while it moved
into the still intact headquarters of the XIV Panzer Corps. in the

subsequsnt air attacks, the telephone system was repearedly put out of

cowanission. Often it was even impossible to nrake radio contact with

the forward units so that senior com ,nders or their key subordinates

had to make timie-consuming z4: dangerous trips to the front to find

out what was going on in the divisions.

The diary encr.es have given us a glimpse of the enormous prob-

less the Germns were having with the tactical management of their

forces withlb the combat zone: the difficulty of moving troops ape4

their equipment from one sector of the front to another; of bringing

up supplies over choked or impassable roads: of detourina around dr.-

stroyed bridges or traffic choke points; the long and unpredictable

delay; in mvement; the in..bility to make plans or draw up tintablet

for crAmter-actiun since one never knew what units would be available

SNI



or when; the shortage of sk IlIled or even uns'".lled Ilabor to repa I
bridges and roads; and the lack of adequate cc unicaticni with forward
units. Yet these and other difficulties were buzt incidental effects

f of the attacks on supply targets within the combat zone, thw~gh they

were enough to tex the ingenuity of thb toest field cmAenders. But In

addition, there were the effects of the attacks which the Allies car-

ried ou specifically for the purpose of interfering with the n~mev:ýnt

of reserves from the north into the combat zone.

As recountea earlier, rKesselirng had two~ mobile divisions (219 Panzer
Grenadier and 26 Panzer) in Army Group reserve in the area southeast

of Rome. Another reserve division which was not assigned to him was

stationed iro cne Leghorn a-,!a: the elite Hermarin G~ring S.S. Parachute-

Panzer Division which was rated as the most powerful division in th'e

theater. It had been earmarked for transfer to the Western front~ in

case of Allied invasion and was nut available to Kesseiring in an emer-

gency unless specifically -eleased to him by Hitler's 0KV.

All thrz* divisiont, were eventually thrown into the fray when .he

German front started to collapse. All were delayed, some critically

so, in reaching the front lines. N4o d&ubt, Allied air action was at

teast a contributing factor in these delays. We know that this was

the cast with the Hermann GOring division, whose movement to the front

is domumented in sufficient detail to show what happened. There Is

not enough lnformnaon on t~he redeployment of the other two divisions

to say defin.tely what caused the delays in their arrival.

The Ifirst division to be released for combat after OIADEMk was the

2-6 Panzer. It was ordered o::t of A-my Group reserve on !4 May and

Both are mobile divisions. The normal TO&E for a Panzer d.oi-
sion calls for csie Panzer regiment (,anks) and two Panzer Grenadier
(essentially mechanized- infanitry) regiments. The Panzer Greinadier
division usually had three m~echanized infajntry regimniits and one tank
Ltattalion. General von Senger, though himself an armored corps con-
mender, preferred the Panzer Grenaoiez type divisions for coodititons
in th'e Italian theater.

*Genera) von Laittwitz, The Employ.ment of the 2.6th Panxer'-Dit'i-
8ion,3 hi 0-312. This accoint by the former conunder of the division
only covers what happened after it arriyed at the front. Except for
the few facts noted below, he gives no informatior on the movement
down to the GUSTAV Line.

FM,1-ý1fla - RI -LR
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transferred to the Tenth Army. its ordet-s were to relieve the 71 In-

fantry Division, which was exhausted from the bitter fighting In the

GUSTAV Line, and to hold the German positions in the Pico sector
against a threatened breakthrough by the French Corps. Speed was

essential.

The division started out from the vicinity of Anzio, where it

had been stationed, on the day it was given its marching orders, 14

May. The first unit--a mechanized infantry regiment (Panzer Grena-

dier)--arrivecd ai. its destnatlon on !7 May and was followed later

that day by the division staff. The rest of the division trickled

in on 18 and 19 May and had to be commi•.tesi to action piecemeal. At

0700 on 18 May, General von L~ittwitz took over comnand of the sector

from the division he had relieved. But by noon of that day, only

half of his owvi division had arrived. When it was finally complete

and organized to fight as a unit, by the evening of 19 May, it was

too late to retrieve the situation. The Pico position was lost on

the 21st and could not be retaken.

There is no explanation why it had taken the division so long tn

travel what could rnot have been more than 60-70 miles from the Aizio
area to the GUSTAV Line. It was undoubtedly slowed up by its tanks.

Allied air attacks and the condition of the roads could have been

other factors but are not mentioned in the d;vision commander's

zccount.

The next division to follw was the 29 Panzer Grenadier, which

was released from Army Group reserve on 19 May and transferred to the

Tenth Army. Like the 26 Panzer, it had been stationed In the area

east of Anzio, which was under c,-w.arid of the Fourteenth Army, although

both divisions, being part of the strategic reserve, were under direct
control of the Commander-in-Chef. Field-Marshal Kesselriug.

According to Kesselring's own sketchy account, the coanandec of
the Fovrteenth Army, General von Mackensen, did not comply with the
order transferring the 29 t 'anzer Grenadier out of his area to the

Kesseiring, A Soldier's Ree. d. Wiilli am Morrow & Co. New York,
1954, pp. 242-244.

;1=00-
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GUSTM Line, and neld on to the division because he anticipated an

Iminent breakout from the Ajulo beaciiead. (It occurred four days

later, on 23 MIay,) Kesseiring did not fln4 out about it until the

evening of 20 May when he overrode his subordinate.

We can assume, though no detailed iriformsa.i.- Is avallable, that

thl 29 Panzer Granadier left the Anzio area late on 21 May or eirly

the rwxt worning. i.- had been orde.red to defend Terracina, at the

southern end of the front. The direct distance 't h:d to travel,

unless detours had to be mrde, war irobably less than 50 tules. The

divis' t arrived piecemeal, beginning on 22 hay, and was immediately

engaged In battle w;thout hav-', t!m• to prepare prooer defensive Po-

sitions. It w•s unable to 'old the line and Terracina was lost to the

Allies. The division's delajed arrival may meAn that it start*4d out

later tharwa s assumd here, though it could have been due to Allied I
air *Ct ion.

Ue have a good deal more information on the twvement of the

SHermann GWring (H.G.) Division, which %s the last of the three re--

serve divisions to be deployed during DIADE.M. At Kesselring's

urgent retuest, Hitlr released the H.G Division to him in 23 may

as i reinforcement for the Fourteenth Ar /, .hich tas tryng to stem

the A~lled breakout from the Anzio beachhead.

The division was orderrn out of Its bi uac aree southeast of

Pisa, near Leghorn, In the Marvnng of 23 ttY. It wa, to move south

by forced day and night marches to an ass•iy area near Vlmc~.•,ne,

*This incident undnuhtedly was one of the reasons whry General

Von Iackensen was redlievd froir comand a few weeks later.

It has r"t been possibl& to obtain any documentation on the
=nvemnt of this division.

GAeneralle.stnant 6. D. Wilhelm SthmalU, Finoatz der FallZ-
a mi-Pazsrdivivioii "Hernww.~ Garlrg "in Ita Lien vawr 26 M~ai - 5 Jzmi

1944, KS C-087b. The objectii,#ty of this account is open to question.

By 23 May, the German situation had becone critical. Or, the
main franc, tihc Allies hcid breached the HITLER Line (a strongly forti-
fled rear position behind the GUSTAV Line) and threatened an early
link-up with the forces that had brakes out of the Anzio beachhead,
thereby cutting off tht. retreat of the Teath Army.

Sii
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whence it was to be deployed as a unit after all Its elements had
been collected. The division c€mnder protested against having to
march in daytiat when he would be exposed to Allied air attack. He

also pointed out that he had only enough fuel hI his units to reach

Viterbo, le!,s than half the distarnc to his destination. He was

ordered by Kesselring's Chief of Staff to start moving forthwith,

regardless of the danger of air attack. Additional fuel wlould be

provided for him at Viterbo.

General Schmalz had no choi-e but to obey. The leading element
of the division--a Pxer ArtilZZezie Abt•iZung (armored artillery de-
tachment)--started out around noon on 23 May. The rest of the divi-
sion was split up among three parallel roads, along the coast, through

the mountains, AnO the tasterrmost on the main road from Florence

through Or; y'-:, The distance to Valmontone was somewhere between

200-250 miles, depending on the road taken.

When the division staff arrived at Viterbo in tO. morr.ing of
24 Kay, it found that no fuel had been arranged for it. Aftcr lengthy
palavers with Kesselring's Chief Quartermaster, the fuel was finally

obti!ned, but the division had to use Its own transport to got It out
of an unfamiliar depot. The oivision commander states that this
caused a delay of 24 ",urs, thcugh without supporting thlis st&tement

with any evidence.
What was more serious was that Aliled recce aircraft discovered

the movemnt of the division ot the f;rst day. From then on, in
General Schmalz' worcs, the division was exposed zo Incessant low
levei air attack day and night. it suffered substantial losses. Out

of the 80 !Ik.iV tanks with which it had started out, only 11 arrived
In the ca•.at area--the rest had been either shot up or had broken
down. Scxe were patched together iy repair crews stationed along the

roads and arrived piecemeal. Due to additional losses during the
fighting, the division had no more than nine tanks rmdy for action on

There ws a fuel depot with reserve fuel near Florence, but It
was i m-r control of the Army Group and the division conoander had no
authority to draw upon it.

ia
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any day, and In the last two days before the divisitn t.;es put out of

action, the number had been reduced to four.

The armored artillery regiment lost 18 guns during the march.

hany trucks were destroyed by bombing and strafing; the division com-

mander estimates that he lost 30 percent of his motor transport capa-

city, and with It a large number of machine guns, grenade throwees,

and rifles. Personnel casualties were light, but it took time to

replenish their weapons and equipment lost during the march.

Owing to the constant air attacks, no coherent movement was

possible. The division straggled into the Va),nontone area in bi3 and

pieces and never was able to assemble or deploy as a unit A few

companies or parts of ccmpanies of one mechanized infzttry regiment

trickled in on the 26th, the rest followed over the next two days but

had lost many of their weapons and were not ready for actior for an-

otther day. Another mechanized infantry reg'iment arrived in similar

fashion but 24 hours behind the fýrst. The tank regiment moved in

late on the 26th but was down to 11 tanks. On 26 May, the only com-

bat-ready element of this once powerful division was the armored

artillery detachment wh;ch had led the march and was sent intc action

as soon as 't arrived. All the other division artillery, half of it

5hot to pieces, was still on the road.

The bulk of the division arrived over the 27th and 28th in iso-

lated elements which were fermed into improvisad battle groups and

sent into action as soon as they were halfw3y 'ready For combat. The

battle situation had further deteriorated and the German retreat,

though still orderly, threatened to become a rout. What was left Qf

the Hernann Gbring Division fought on for two or three days. By

I June. when the division ws overrui and virtually destroyed as a
fighting unit, it had lost 50 per-cent of its personnel and was down

to four MN IV tanks. General Schmalz states that the delays and

losses imposed by Ailied air action were directly responsible for the

ineffective perfoir -t of this redoubtable division. They might

have been avo~de"4  selring had heeded his protc '•s agait.st march-

ing in daylti'lh



-75-

The Effects on the Operating Efficiency
;FJth7e German Armies

It jis self-evident that the normal operating pattern of the

enemy armies was severely disrupted by the supply and t-vement diffi-

cp!tLes caused by the Allied interdiction campaign, :., that this

must have resulted in a correspondng reduction in their fighting

effectiveness. These difficulties were serious enough in themselves.

But they also gave rise to new problems in unexpected areas because

the air attacks caused a chain effect which sometimes sprc,.0 through-

out the German support system, snowballing as it went along. A

n.table instance of such a chain effect occurred when the damage to

the rail network forced the enemy to rely more heavily on motor trans-

port, thereby exposing the trucks to air attack, putting further pres-

sure on the already strained s:p-ly of fuel, trucks, and spare parts,

and causing M.A.A.F. to devote more effort tc the road network as a

target system, with unanticipated effects on German troop mobility.

There were other, less conspms.-.'ous examples of this chain effect.

Like the proverbial horseshoe nail, a minor inconvenience was some-

times transfo(rmed by circumstances into a critical degradation of the

enemy's combat effectiveness. The German war diuries note many in-

stances when the unplaanned effects of an Allied air strike werc more

serious for them than the damage to the original objective. A few

examples culled from the War Diary of the Tenth Army will show the

serioucness of the problem.

Item: When the cuts in rail tnes could not be repaired in time,

supplies hod to be unloaded and trensshipped around the breaks by

truck. In the case of motor fuel, which was the scarcest commodity

and most urgently needed, this meant that the rail tank cars had to

be unloaded into fuel drums. And as the rail cuts became more numerous,

the Germans made less use of tank cars and preferred to ship the fuel

,
The Chain effect eher., seno@ was also pointed out in -.. earlier

study of STRANGLE, in which the author mentions what he calls the
"synergetic effect" resulting from the. "interaction between the vari-
ous elements of disruption." USAF, Assistant Chief of Staff, Studies
andAnalysis: The Uncertaintj of Predicting Rulta of an Interdic-
tion Cw~paign.
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all the way in drum. This was done so that the tank cars would not

have to be unloaded into drums en route, and because fuel often had to

be rushed to the forward area by small coastal craft. As a result,

there developed an unexpecte4 demand for steel drums which came to be

in short supply. Thus the scarcity of fuel was aggravated by the short-

-age of containers.

item: Wuring STRANGLE, railroad bridges in the area north of Rome

vere aong the favorite targets for interdiction attacks. The comn-

mandtr of the Army Group Rear Area saw to it that the damaged bridges

were repaired as expeditiously as possible and had assembled for thii

purpose zll the b-idge repair materiall 4nd skilled crews he could

lay his hands on. This was -s it should be--until the Allies started

to attack bridges in the area so•th of Rome, near the front. Then it

turned out that there was a lack of bridg..: repair materials, equip-

mat, and crews In the forward area. Since the sttacks on bridgcs in

the nor"-ern interdiction zone contin'jed, fie 3r area commander, in

the immortal tradition of all armies, held on to what he needed in-

stead of passing It on to the front. While the negotiations between

the front anC rear area commanders went on, the troops had to pitch

In and try to repair the bridges with whatever materials they could

find locally.

Item: During April, the Tenth Army was running short of barbed

wire, wt|ch was badly needed to fortify the front lines and to build

the CAESAR Lir•e behind the front. The problem evidently was insoluble

at the regular staff level, for the Commander of the Tenth Army him-

self had to bring It up in a telephone conversation with Kesseiring's

Chief of Staff. '-eneral von Vietinghoff (C.G., Tenth Army) was told
that there was a shortage of trucks for delivery of thi- high volume

Item and that he should use his own horte-drawn transport to pick ;t

Lup from the rear area. Vietinghoff protested that he had not enough

cArts because they were all "up north." in another telephone conver-

sation between the two genera.s a few days later, Vietinghoff was

assured that Kesselring's Chief Quartermaster was "worrying his headj off" ab: !. the barbed wire p-oblem. The only solution would be to



-77-

use the special motor transport oWpress service which was strictly

reserved for emergency delivery of aiwmunition and fuel only. Per-

mission from the Commander-in-Chief would be necessary. Vietinghoff

saw no other way out since he had been forced to Lie up 750 tons of

his own motor transport capacity to move the BODE Task Force, which

was costing him the capacity to unload 1-1/2 train loads.

:tem: The Germans were fairly we;! supplied with Italian labor

in the arez, north of Rome where the main weight of the STRANGLE effort

was concentrated. But there was a labor shortage in the area south

of Rome. When the Allies shifted their attacks to this area at the

Zime of DIADEM, the italian labor "attalions took to the hills, as

we have seen. YeL labor was badly needed for repair work o, the roads

and bridges, and to strengthen the fortification5 behind th. ýUSTAV

Line, to which the troops would have to retreat If pushed out of the

front line. The Germans therefore had to use ?.ilitary personnel of

which they were desperately short. Althrugh tltji recruited this labor

force from second-line troops (Slovwks and other East-European na-

tionals who had either volunteerec or preferred army service to a con-

centratlon camp), these were also needed in the front .ines where they

had supplied essential support services.

Item: The destruct'on of communications,as a -it of the in-

terdiction attacks in the forward area, added to the general disor-

ganization of the armies. Coarv-anders were o;'t oi touch with their

units, often had to communicate by courier, cculd never be certain

that their orders had been received or carried "at, and were unable

to plan movements or tactical actions with an. assurance that their

timetables could be met. This was crucial durirg the ,.ithdrawal to

successive rear positions whet, there was always the danger that large

units whose whereabouts were not precisely known might be cut off if

a gap developed between adjoining -its.

These are but a few eJamples of the many ways in which the inter-

diction attacks disrupted the normal function:ng of a system that was

An Improvised batt'e group under the command of Colonel Bode,
drawn from ele~ents of 3 division based on the Adriatic Coast.

-- JI
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already severely strained In trying to maintain the combat effective-

ness of the German armies. Even apparently trivial Incidents, like

the problem of getting barbed wire to the front lines, could have had

serious repercussions. Ve do not know If the wire was obtained in time

to cov~lete the fortifications before the Allied assault. But even If

It was, the fact that an army coz.mnder and the chief of staff of an

army Vroup had to deal personally with the problem means that their

time and attention was diverted from other critical matters.

The wide-spread ,estruction caused by the STRAHGLE attacks prob-

ably contlft ite4 the lion's shatre to the genaral disorganization of the

Germin rear services, as distinct from the splcific effects on enemy

supplies and troop movements. The repereuasionz of that disorganiza-

tion did noic make themselves felt In the front lines until the Allied

ground offensive began, but a good deal of the damage had been done

earlier, during STRANGLE. The effects were, of course, magnified by

the destruction inflicted in the forward area during DIADEM,

These incidental results of the interdiction c~spaign sho-tld not

be discouted merely because they cannot be planned fir and because

their impact on the German armies is impossible to assess. The enemy

comminders could enlarge on such specific and crippling effects as the

loss of tactical mobility, but they themselves vouWd be unable to say

how much the fighting effectiveness of their troops was reduced by the

Innumerable small or larte problems created for them through the side

2ffects of the Allied air attacks. That It was so reduced Is apparent

from their own accounts. How much each of the different effects of the

Interdiction campaign contributed to the growing degradation of comat

effectiveness and to the eventual defeat of the German armies is iros-

sible to say. But the general disruption of the enemy's normal oper-

ating patterns played its part, and It %s not a negligible one.

The issue was again well smmled up by Air Marshali Slessor in his

paper on the results of the Interdiction campaign:

Lord Trenchard has said that all laind battles are
confus.on and muddle, and the job c€f the Air is to
accentuate that confusion and muddle In the eemyis
Army to a point when it gets beyond the capacity of
&nyone to control. This is exactly what the Air
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did to tew Gemvn Army in Italy during the criti-
cal last dsys ct Key and first d&ys of June.*

Siessor's somewat biguous reference to the final days of the

battle shouldt r• be misread. fie did not mean that it w•s •r!y the

air effort during the last few days that had p~c4uced these effects.

ý1* was referring to the cmulative results of the entire Interdiction

campaign that began with STUMCLE and reached its apex during DIANA.

both ph3ses of tlr ;ampaign played a part in the defeat 4" the

German armies. As the study his shown, howaver, the contribution that

airpower made during the STRANGLE phase, though by no means inconsl.der-

able, es less effective than. .+at was achieved during the DIADEhI

phase. It was during thi.t attar stage that fortuitous changes in

the conduct of the air effort resulted in the paralysis of the esy's

tactical vo~iliy, which had not been planned for but proved to be the

most valuable pay-off from the Italian Interdiction campaign.

*Slessor, p. 583.

-- AF
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Table 3

SUPPLY AND COHtSUIPTIOW OF FUEL AND AMIWNTION IN FOURTEENTH APAJY
(15 ftarch - I June 9l4k)
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For footnotes, see next papg.
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1w' Table 3 -- Continued

AIMa*onertd fom ub- meter -t -atro -. -22_ ton-

p~- _ - ~a Xz -' - _ -
A zG -- "-~ a

04 - _I

bConveted frA cubic cmieters at factor of I cbe' , .83766 tons.

CType of ton not specifiled in source. Assumed to be metric tons.

Source: '"Data 6,w~k" on Operation STRANGLE, maintained in llc!. USAF (AF/SAG).

Based on German Q1uartermaster Faecords.
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